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ABSTRACT 
Phenomenology and Geographic Information Science: experiencing landscape 
through geospatial technologies and Higuchi-style indices 
L. Jesse Rouse
Research conducted on cultural landscapes is often divided into two approaches comprising a 
qualitative description or quantitative measure. The separation is often driven by the difference 
in the approach and methods utilized. Phenomenology has often been used as the framework 
with which to consider the experience and quality of a landscape. The descriptive and personal 
nature of phenomenology seeks to separate the observer from their personal biases to yield a 
qualitative narrative. Conversely, Geographic Information Science (GIScience) is seen as a set of 
methods and tools to capture, map, and analyze the quantifiable features of a landscape. 
However, it is proposed here that a shared geographic focus on cultural landscapes that bridges 
these two approaches would increase the value of such studies.  Providing such a bridge offers a 
more structured experiential and qualitative assessment of cultural landscapes which is 
augmented by a measured assessment implemented using GIS and begins to address issues about 
calculating only the visible aspects of landscapes and the difficulty of replicating 
phenomenological studies. 
Landscape Archaeology and Cultural Geography have each taken advantage of 
phenomenology and GIScience as approaches to understanding cultural landscapes. In either 
approach, there has been an emphasis on what can be physically seen resulting in a focus on 
issues of landscape visibility. Visual perception and representation act as the keystones which 
holds up the bridge between these approaches. While previous models such as isovists, 
viewscapes, and viewsheds provide examples of linking visual perception and representation, 
they generally lack a deeper connection to cultural issues.  
Other approaches exist that attempt to incorporate cultural aspects into structured models. 
Additional cultural aspects could be considered through resourcescapes, that focus on material 
culture and raw materials, or taskscapes, that capture cultural activities. However, it is the use of 
more involved models of landscape visibility such as those proposed by landscape architect 
Tadahiko Higuchi that look at the visual and spatial structure which provide a strong link 
between the experience of landscape and a structured approach linking visual perception and 
representation of landscape.  
This research utilizes an example from Marietta, Ohio which centers not on the modern 
landscape, but the extant prehistoric mound features and the prehistoric cultural landscape they 
represent. The consideration of the Marietta mounds provides an example of how an experience 
of the extant prehistoric features and a model of the prehistoric landscape can work together to 
highlight the role of the perception of the observer and the model driven from the observer’s 
perspective of the landscape. From the potential the mounds afford through the experience of 
walking among them to the affinity that the observer gains through the spatial models created 
using Higuchi’s indices, bridging these two camps of cultural landscape research builds on the 
strengths of both approaches. 
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Chapter 1 - Introduction
From Carl Sauer's (1925) work on the interaction between landscape and culture, to the 
humanistic Geography of Yi-Fu Tuan (1977) and beyond, there has long been significant interest 
in cultural landscape studies that draw on phenomenology and spatial perception to understand 
the world we inhabit. This link between experience and spatiality is often termed the experience 
of landscape, whether it is an experience of an extant landscape (Higuchi 1988), a historic 
landscape (Sauer 1963), or even a landscape painting (Appleton 1975). The experience of 
landscape links the observer and the observed in order to provide an often-unique perspective of 
a landscape. In some cases, the perspective is used to gain deeper insight and interpretation of the 
landscape, while in other cases the perspective is a descriptive narrative of the time and the space 
observed. In either case, the core of the encounter is the experience that the observer has of the 
landscape. 
The study of landscapes has also been connected to Geographic Information Systems 
(GIS), and the use of geospatial technologies has driven the development of significant methods 
and techniques that yield valuable insight into landscape patterns (Lock 2000; Rouse 2000). GIS 
is excellent in providing the researcher with the capability to capture and store observed objects, 
to conduct spatial analysis on those objects, and to share the results. A GIS, then, provides a 
framework, or structure, from which to build a model of the landscape. However, GIS does not 
lend itself easily to the capture or sharing of the personal nuances gained through an experience 
of landscape. What has been of interest for many, given that landscape is a bridge that allows for 
a structured experience of landscape, is to identify a way to model the landscape using GIS that 
either builds from an experience or that can inform an experience. 
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Quantitative and/or qualitative analysis 
Spatial data in GIS is invariably viewed as objective and based on an empirical approach where 
the intent is to acquire accurate and measured data through rigorous and replicable means. The 
cataloging of physical and cultural geography is important in GIS in order to consider our 
interconnected world, though the abstraction and objectification of real-world phenomena into 
spatial primitives for use in GIS can de-contextualize these phenomena in many ways. This is not 
to say that the conversion from phenomena to data objects is not without its value, but the 
connectivity between observer and the observed landscape is influenced considerably by 
abstracting the world through spatial primitives that can be readily used in a GIS. 
From the experiential perspective, the observer/subject connection is an integral part of 
the experience of landscape. However, perspective is lost in abstracting the real world into spatial 
primitives, because it disconnects the phenomena from the context within which the phenomena 
was experienced. This disconnect is critical in the separation of the experience of landscape and 
the data traditionally used in GIS-based landscape analysis. 
The search for Middle Ground in landscape archaeology (McEwan and Millican 2012) 
makes clear the issues driving the discussion surrounding the tensions between the quantitative 
data utilized in GIS and the qualitative information that describes the experience of landscape. 
Just as GIScience has found limitations in current methodologies and technologies, so landscape 
archaeology has seen the impact of these limitations play out in the use of GIS (Lock 2000). With 
the push toward post-processual approaches that often rely more on description than 
measurement, there is a tension between the conceived empirical nature of GIS and the 
experiential nature of phenomenology. This tension is exacerbated by those who have pursued an 
experiential approach in a purist manner, and where they suggest that only a personal, situated 
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experience can yield a deeper knowledge. Discussions from Tilley (1994) and Thomas (2004), 
two of the dominant voices of an experiential landscape approach specifically, and landscape 
archaeology generally, seek such a focused approach. While they are not without their critics 
(Flemming 1999), it is clear that many see the potential of a situated experiential landscape, if not 
wholly according to their suggested methods. Conversely, there is a growing use of technologies 
from GIS to 3D scanning in landscape archaeology that focuses predominantly on the use of 
spatial data to ascribe inferences to sites and finds. Again, there are critics (Thomas 2004), but 
many would argue for the significant potential that these technologies offer to archaeology and 
landscape studies in general. 
Perhaps it is Rennell’s (2012) description of a reflexive approach to linking the 
experiential with the modeled representation, in which the approach does not rely on a rigid 
methodology but allows a response to the issues that arise, that offers the clearest description of a 
true mixed methods approach to landscape archaeology. While the research approach offered by 
the Scientific Method works well in many areas, the post-processual and post-modern trend in 
social science research, and the desire and need to incorporate humanistic ideas, has shown that 
the positivist trend toward the perceived rigor of hypothesis testing is not always the most 
appropriate approach. Similarly, with new techniques providing insight into the past, an approach 
tied purely to experience has its own set of limitations. A reflexive methodology that is informed 
by, and incorporates, a range of methods, techniques, tools, and technologies so as to be 
adaptable to the needs that the research poses is perhaps more of a reality than most researchers 
express in their reports. The Qualitative GIS discussions (Cope and Elwood 2009) of a mixed 
methods approach describe such a reflexive methodology that deals with research objectives in a 
situational manner, looking to the appropriate combination of methods and technologies to 
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approach the research question at hand as opposed to focusing on defining a strict methodology 
to be employed. 
Differing Perspectives 
Spatial perspectives tied to experience and GIS, then, could be generally described as falling into 
two representative categories to define a duality comprising bodily viewpoints, what a person can 
see, and extensive points of viewable areas, such as a viewshed map. An embodied viewpoint 
captures the world directly through personal experience and the human senses. The aesthetics of 
landscape, for example, are perceived through an individual's perspective and are reflected and 
described as such. This egocentric viewpoint is cognitive, individual, and arises from experience. 
A counterpoint to the egocentric perspective, a geocentric viewpoint, takes into account 
information that is gleaned through indirect means including spatial data analysis. These 
geocentric perspectives are not experienced directly, but extend human perception through a 
wealth of media, techniques, and technologies and provide a context for an individual to evaluate 
a landscape without necessarily even visiting it. This geocentric view of landscape is often seen 
as an ‘objective’ perspective that exploits the data analysis and presentation capabilities available 
through geospatial technologies. The geocentric view contextualizes the phenomena within a 
larger abstraction and scientific framework and seeks relationships that are not knowable, or are 
not obvious, solely from an experiential or egocentric perspective. 
GIS provides a means to capture knowledge of the world from a predominantly 
geocentric perspective. The geocentric view of the world presented through GIS is made up of 
spatial objects stored in a database and reproduced predominantly through the lens of a 
cartographic product. Conversely, our embodied, or egocentric, experience of the world is that 
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which we perceive directly or that which we describe, often textually or graphically. It is in the 
meeting of the geocentric view offered by geospatial technologies and the egocentric perspective 
of the embodied experience that partially allows us to engage in an experience of landscape 
through GIS and provide a way to move beyond our physically limited perception to better 
understand broader patterns within landscapes. 
In the blending of humanistic and technological approaches to landscape, attention has 
often focused on the manner in which geospatial technologies have been used in landscape 
studies. There have been questions raised about these technologies and the data used within them 
that suggest geospatial technologies sit within an objective vacuum divorced from the people 
they capture, the purpose for which they were created, and the culture in which they were created 
(Schuurman and Leszczynski 2006). In addition, it is often assumed that with technology the 
ontological focus is centered on the computer screen. GIS does offer options that bring an 
embodied perspective to analysis such as through the use of viewshed analysis that can provide a 
linkage between the egocentric and geocentric perspectives. A traditional viewshed analysis, for 
instance, is based on a terrain model and the location of a virtual observer and provides a product 
that represents areas of the terrain that are potentially visible to an observer along with those 
areas that are not visible (Wheatley 1995). What is missing from GIS terrain analysis, and what is 
obvious to anyone standing in a landscape, is the powerful personal experience that heavily 
influences our preferences, appreciation, and assessment of the landscape itself. 
Whether discussing traditional viewsheds, intervisibility analysis, or isovists (Batty 
2001), not all viewsheds are created or interpreted equally. Tadahiko Higuchi (1988), in his 
landmark book The Visual and Spatial Structure of Landscape, examines the role of visibility in 
measuring the aesthetics of Japanese landscapes. His thinking extended well beyond the 
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traditional concept of a viewshed as he sought to merge measures of the physical environment, 
human physiology, and the aesthetics of landscape. Importantly, Higuchi considered not only the 
physiological perception of viewsheds, but also landscape types and the location and placement 
of cultural features within landscapes. Higuchi’s viewsheds provide a basis for measuring aspects 
of the landscape that are important in fusing egocentric and geocentric perspectives to landscape. 
Utilizing Higuchi’s viewsheds in connection with GIS it is perhaps possible to gain both a sense 
of landscape intervisibility and attain elements of a user experienced landscape. 
In considering how experience and representation can come together, what remains 
ambiguous is how best to bridge these two approaches in a way that will yield a robust, if loosely 
coupled, interpretation of a landscape. By pursuing a personal experience of landscape with 
representations of landscape offered through spatial data and models, a structured experience 
could provide a potential framework with which to gain an egocentric response to a landscape 
while simultaneously affording a broader geocentric understanding to the observer. In doing so, 
the observer could link the modeled analysis of the landscape with their examination of the 
landscape to support and bolster the interpretations that can be made. 
Goals and objectives 
The goal of this dissertation is to consider and develop a connection that links the experiential, 
phenomenological approach to cultural landscape studies with the geospatial technologies and 
data that underpin Geographic Information Science. In so doing, this study seeks to draw together 
two seemingly disparate areas of research, phenomenology and Geographic Information Science, 
in order to provide additional insight into landscape analysis and interpretation. The study is 
guided by models derived from the physiologically oriented Higuchi viewshed approach that 
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reflects the human experience, and to extend it to include geocentric perspectives through the use 
of resourcescapes, taskscapes, and visualscapes (Ingold 1993; Epstein and Axtell 1996; Llobera 
2003).  
To pursue such an approach, it is necessary to go beyond the traditional quantitative 
measures of archaeological evidence used in GIS studies and to interweave the qualitative 
information and human experience that are often excluded from GIS analysis. Through the use of 
Higuchi-based indices and GIScience, along with the experience of landscape, this study has the 
potential to bridge the divide between processual spatial science and post-processual interpretive 
approaches to cultural landscape investigation. 
Dissertation goal 
The goal of this research is to explore and develop a structured experiential and 
phenomenological approach to prehistoric landscapes through the linkage of Higuchi viewsheds 
and geospatial technologies. The specific objectives and tasks are: 
1) Review the literature on:
a) existing theory and methodologies used to explore landscape,
b) geospatial technologies in cultural landscape studies,
c) phenomenology and landscape, and
d) Higuchi viewsheds.
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2) Critique conventional viewshed analysis and related spatial techniques including:
a) viewshed analysis,
b) intervisibility,
c) visual indexes,
d) and isovists.
3) Develop a conceptual model to link phenomenology, geospatial technologies, and
cultural landscapes:
a) Adapt, amend, and add to Higuchi’s viewshed indices to create a model to support
a structured experiential approach to prehistoric cultural landscapes,
b) Insert specific indices based on taskscapes, resourcescapes, and symbology,
c) Consider egocentric and geocentric perspectives.
4) Develop GIS-supported Higuchi-based indices to study prehistoric landscapes by:
a) Embedding existing Higuchi indices within GIS
b) Establishing cultural indices that blend the spatial assessment of landscapes with
interpretations of prehistoric life experience, and
c) Coupling the GIS model results with personal and expert experiences to interpret
landscapes in a way that links egocentric and geocentric landscape perspectives.
5) Implement these indices through a case study based on a prehistoric cultural landscape in
Marietta, Ohio by:
a) Utilizing landscape and physiologically derived information, and
b) Assessing how quantitative indices differ from expert/personal experience.
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6) Evaluate the use of structured indices to support an experiential landscape archaeology to:
a) Based on insights gained from the case study understand the role and importance
of both visual and experiential forms of interpretation,
b) Determine how well the indices support a phenomenological approach to
understanding past cultural landscapes,
c) Determine future research avenues for structured indices in landscape analysis.
Through the following chapters these objectives and associated tasks provide a basis for 
grappling with the issues and potential for creating a structured experience of landscape. 
Elements of the experience of landscape, phenomenology, and Geographic Information Science 
are outlined to inform the theoretical foundation of the research (Chapter 2). An overview of 
work conducted on perception and visual landscapes, as well as related analyses, is provided as a 
basis for extending these methods in Chapter 3. The basis of various methodologies that consider 
the geocentric perspective of landscape is provided in Chapter 4 and the implementation of the 
research built on Higuchi indices is detailed in Chapter 5. The case study setting and cultural 
history of Marietta, Ohio is outlined in Chapter 6 and a detailed personal experience of the case 
study area is presented in Chapter 7. The application of a model that combines the experience of 
landscape with spatial modeling demonstrates the theoretical and methodological implementation 
and operationalization of the approach (Chapter 8). Finally, the research brings together these 
several threads in order to suggest a connection between phenomenology and Geographic 
Information Science to enhance a humanistic GIS interpretation of cultural landscapes. 
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Chapter 2 - Landscape, Phenomenology, and GIScience 
Landscape concepts and the ‘experience of landscape’ have received substantial attention for 
over a century and the theme of landscape continues to capture the imagination of geographers 
and researchers studying cultural landscapes (Sauer 1925; Relph 1970; Tuan 1974; Lowenthal 
1975; Tilley 1994; Tilley 2010). The duality of studying both the morphology of landscape and 
its associated cultural attachment(s) has attracted a variety of researchers to the field. The 
question of how to capture something as subjective as ‘experience’ encourages researchers to 
continually seek out new methodologies and theories to drive this seemingly intangible line of 
enquiry. Much of the research into the experience of landscape has been, and continues to be, 
based on a phenomenological approach to understanding the world. 
Attempts to capture the experience of landscape in the U.S. can be traced back to Sauer’s 
(1925) discussion of cultural geography and phenomenology as a means to explain features that 
exist within a landscape. Today, with the growing use of geospatial technologies to capture, 
represent, and analyze landscapes, the phenomenology of landscape has largely been set aside in 
favor of more quantitative geospatial approaches. This seeming separation between experience 
and technology has altered the way in which we approach and interpret cultural landscapes. 
However, in this dissertation it is proposed that opportunities exist to blend qualitative research 
with Geographic Information Systems (GIS) in order to create a mixed methods approach that 
can provide the best of both a quantitative approach and incorporate a qualitative experience of 
landscape. 
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Cultural landscape studies 
In the early 20th century, the father of the ‘Berkeley School’ of Cultural Geography, Carl Sauer, 
championed the concept of landscape in his article “The Morphology of Landscape” (Sauer 
1925). In his paper, Sauer built on the German concept of landschaft, and in so doing established 
a distinctly geographical perspective whereby landscape became a unifying theme in Cultural 
Geography. Interestingly, many of Sauer’s studies on cultural landscape focused on archaeology, 
anthropology, and the human alteration of prehistoric landscapes. This interest in a cultural 
attachment to place is likely tied to Sauer’s links to such colleagues as Alfred Kroeber and other 
prominent Anthropologists at the University of California, Berkeley (Johnston 1994). While 
Sauer’s work was influenced by the German geographical concept of landschaft, he brought a 
distinct cultural perspective to landscape studies that fundamentally linked culture to landscape, 
thereby making landscapes more than containers for physical features. Sauer examined how the 
landscape impacted culture (Sauer 1925) and conversely how cultures impacted landscape (Sauer 
1963). Following Sauer’s conceptual breakthrough, cultural landscape features and objects have 
been considered not solely as individual or isolated physical and human entities, but as parts of a 
holistic and enduring cultural landscape. 
Subsequent to the seminal work of Sauer, the intellectual emphasis on landscape shifted 
to the United Kingdom where landscape historians followed in the steps of William Hoskins 
(1970) and H. C. Darby (1973). Hoskins, a prolific writer on local history, is best known for his 
1955 text The Making of the English Landscape (Hoskins 1970). In this account of the regional 
variation of landscapes in the United Kingdom through a historical geography perspective, 
Hoskins moved beyond reliance on written documents as the sole source of historic information 
and looked to the landscape itself as a source in its own right waiting to be read like a book. In 
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reference to the English landscape Hoskins writes that “[t]here are discoveries to be made in it for 
which no written documents exist, or have ever existed.” (Hoskins 1970:14). Through his words 
and actions Hoskins moved many to approach landscape studies differently, to experience them 
first hand, and to search for the stories embedded in them. 
Early research into landscape archaeology combined cultural landscape studies with the 
historic landscape movement. Today, landscape archaeology focuses primarily on the 
interrelation between the physical environment and the situated meaning of cultural remains 
(Ashmore and Knapp 1999; Tilley 2010). Landscape archaeology can, however, be traced back 
further than its current incarnation would suggest. Through much of its history a focus on 
intrasite and intersite relationships were neither called landscape archaeology, nor were they 
conducted necessarily by archaeologists. If in recent years the phrase ‘landscape archaeology’ has 
been taken to mean the holistic study of a material culture in the context of landscape scale 
studies through a spatial focus, then landscape archaeology may even predate contemporary 
notions of archaeology itself as a formal discipline. Thomas Jefferson, for example, in the late 
18th century is documented as having studied earthen mounds in the U.S. (Trigger 1989). 
Jefferson’s interest in the earthen monuments of the eastern U.S. was similarly pursued by 
several others including antiquarians Squire and Davis in the early 19th century who recorded 
many of the mounds in, and surrounding, the state of Ohio (Squire and Davis 1998). These 
surveys contain invaluable measurements of the earthworks and mounds that in many instances 
are the only remaining records of the prehistoric cultural landscape that has been so heavily 
denuded over the past two centuries by agriculture, urban expansion, and construction projects. 
Modern landscape archaeology arose in the United Kingdom in the 1960s to 1970s 
(Johnson 2006) and was solidified with the publication of Landscape Archaeology: an 
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introduction to fieldwork techniques on post-Roman landscapes by Aston and Rowley (1974). It 
was Aston and Rowly who offered the first step toward formalizing landscape archaeology as a 
field of study (Taylor et al. 1998). Though landscape archaeology still resembled earlier 
landscape histories as undertaken by Hoskins (1970), landscape archaeology now reflected a 
more distinct cultural focus. During the theoretical and methodological debates in the social 
sciences that took place in the 1970s and 1980s, archaeology both embraced and confronted the 
growing role of positivism in the study of archaeology. During this transition, archaeology 
borrowed many concepts, methods, and techniques from Geography. Clarke (1972) was a notable 
proponent of spatial analysis in archaeology with his Models in Archaeology, a text that became 
the archaeological companion and equivalent to Chorley and Haggett’s (1967) Models in 
Geography. Despite the uptake of GIS in archaeology during the late 1980s and early 1990s 
(Allen et. al. 1990; Lock and Stančič 1995), there was nevertheless a distinct counter movement 
to the positivist framework of processualism, and spatial science by proxy, in the movement 
toward a post-processual/postmodern perspective. 
Processualism sought methods to support archaeological research following the Scientific 
Method in a search for laws and replicability (Trigger 1989). Post-processualism began as a 
counterpoint to the positivist ideas of processualism and sought to engage theory and concepts 
emerging within postmodernism (Hodder 1991). This post-processual counter movement 
rendered the broader archaeological community epistemologically splintered (Hodder 1991). In 
retrospect, however, it could be argued that this splintering had a strengthening effect within the 
discipline and that once the initial backlash against the positivist movement had subsided, 
researchers armed with the tools of processual archaeology sought new ways to bridge 
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postmodern ideologies with the quantified remains of the archaeological material record (Preucel 
1991). 
Several different camps emerged within landscape archaeology during the 1980s and 
1990s as processual and post-processual ideologies reverberated throughout archaeology. One 
prominent example that bridges the two ideologies of processualism and post-processualism is 
that of Hodder’s (1987) Contextual Archaeology, which focuses not only on material remains and 
the methods utilized in their recovery, but also on the individuals who played a part in their 
discovery, excavation, analysis, and interpretation. This appropriately named perspective places 
the materials and their surroundings within the context of their recovery, an important aspect in 
archaeology that intrinsically binds the strengths and weaknesses of the data collection process to 
the recovery and interpretation of the artifacts, features, and site. Another perspective that has 
impacted landscape archaeology focuses more on the symbology (Nash 1997) found within 
prehistoric landscapes as exemplified by Tacon’s (1999) study of aboriginal rock art in 
prehistoric cultural landscapes. This semiotic approach reads the landscape as a storied page and 
the objects contained therein as the archaeological ‘words’ that give the landscape meaning. 
More recently, a significant trend in landscape archaeology is to incorporate geospatial 
technologies, especially GIS (Chapman 2006; Lock 2003; McEwan and Millican 2012; Wheatley 
and Gillings 2002). GIS has provided a means to capture and share information about the 
physical landscape and the cultural features of landscape, as well as analyze and model spatial 
patterns and processes operating in the landscape. As the name suggests, these geospatial 
technologies are tied to geographic techniques that enable the capture, storage, analysis, and 
sharing of information about the landscape in a system that can provide spatial context to the 
phenomena in the landscape. However, the important extension into spatial thinking is, perhaps, 
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less well emphasized or developed. The quantitative focus of GIS, for example, has limitations 
when considering any experience of a cultural landscape. The capture, investigation, and analysis 
of cultural landscapes using geospatial technologies necessitates a digital framework that 
abstracts and categorizes the landscape and essentially removes the human experience and 
individual interaction with that landscape. Instead, as spatial data is captured, it commonly loses 
its human dimension as it is reduced to a record of codified and classified spatial objects and 
attributes. 
Phenomenology 
In his “Morphology of Landscape”, Sauer (1925) spoke of lebenswelt', or lifeworld, that outlines 
the space that is the central portion of the human experience. The prescience of Sauer in 
proposing the linkage of the human experience to the physical landscape and the material remains 
of society became apparent as his ideas subsequently found expression in the work of 
geographers, archaeologists, anthropologists, and others (Kroeber 1934; Tuan 1977; Cosgrove 
1998; van Dommelen 1999). These ideas, which were brought to common use by Sauer in the 
U.S., were built on the phenomenology of German philosopher Edmund Husserl.
Phenomenology can be described as a philosophical approach based on reflection and the 
description of personal experience of an object or landscape. Modern phenomenological research 
is comprised of multiple schools of thought, each of which offers a different perspective, but all 
of which have grown out of the work undertaken by Husserl in the early twentieth century. Four 
of the schools of phenomenology are Transcendental Phenomenology, Hermeneutic 
Phenomenology, Existential Phenomenology, and Semiotic Phenomenology and each is based on 
the work of an influential phenomenologist and each builds on the ideas laid out by previous 
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schools of phenomenology. While Husserl is commonly recognized as the father of modern 
phenomenology (Macann 1993, Moran 2000) there was significant research undertaken under 
the name of phenomenology by earlier philosophers such as Kant who used the term to draw “a 
distinction between what is simply apparent, or what appears to be true, and what is in fact true.” 
(Rockmore 2003: 88). In The Phenomenology of Mind, Hegel (1931) reflected on the ideas raised 
by Kant, but offered an experiential approach in which phenomena is the sole and only source of 
truth. These earlier considerations of phenomenology do not have direct adoption in Geography 
or archaeology, but they do act as a background for those 20th century philosophers who drive 
much of phenomenological ontology in the modern social sciences and the humanities. 
The works of Edmund Husserl have had a profound impact on the development of 
phenomenology as a philosophical tradition (Moran 2000). Husserl’s transcendental 
phenomenology focused on the notion of phenomenology as a philosophical method as well as a 
theoretical conception (Macann 1993). Husserl's phenomenological method focused on 
bracketing consciousness in order to focus on the essence of those objects, or phenomena, under 
consideration. Bracketing, as Velarde-Mayol (2000: 48) describes, is the "abstention of judging 
of the existence" of phenomena by which he means that while observing a feature the 
phenomenologist focuses on what is perceived by the act of consciousness. This focus on 
consciousness runs counter to a ‘natural attitude’ in which the "certainty of the existence of the 
object" is accepted (Velarde-Mayol 2000: 49). By bracketing phenomena, the observer moves 
away from the existential acceptance of a physical object and considers how our consciousness 
reflects on the object and the essence of that object. This is where many people disconnect from 
phenomenology. It is perhaps odd, at best, to avoid discussing what is conceived as reality and to 
focus internally on the experience at hand. Phenomenology, as Husserl claims, does not deny the 
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existence of facts in the world, as first might be suspected. To conduct reflection and description 
within a method devoid of preexisting thoughts and ideas, Husserl exploited the reduction of the 
real into its essence and Transcendental Reduction is distinguished by its direct connection 
between phenomena and the ego or consciousness (Macann 1993). 
There are many ideas and components to transcendental phenomenology, though the three 
key concepts of Husserl, the hyle, noesis, and noema, are critical. The hyle is the sensory 
information that is perceived by the consciousness. Examples might include the sound of a river, 
the view of a tree, or even the feel when touching grass. Each of these represents a direct sensory 
input which can be captured within human consciousness. The process that leads to creating 
meaning is referred to as noesis and the meaning conferred to the phenomena is the noema. 
Velarde-Mayol (2000) suggests that Husserl is most focused on the noesis as it represents the 
way in which conscious reflection creates meaning from an experience. The consideration of 
hyle, noesis, and noema in combination offers a focus for the reflection, analysis, and description 
of phenomena. These concepts and the ontology they support are what drives Husserl’s 
perspective on phenomenology through much of his writings. 
Husserl's most noted (and perhaps notorious) student was Martin Heidegger. While 
Heidegger adopted his interest in phenomenology from his mentor Husserl, he quickly moved to 
a view of phenomenology that can best be described as hermeneutic phenomenology. In his 
primary text, Being and Time, Heidegger (1962) focused on the concept of being. Unlike Husserl, 
Heidegger saw phenomenology as the self-manifestation of phenomena; “For Heidegger, 
phenomenology is the attempt to make manifest the matters…as they manifest themselves” 
(Moran 2000: 227). That is, phenomenology does not yield to a strict method, but relies on a 
range of methods to understand an experience. 
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Heidegger’s most noted concept is that of dasein, or being there. For Heidegger dasein 
took the place of terms such as ‘consciousness’ and ‘world’ as used by Husserl. As Malpas 
(2006) discusses, while the da of dasein can be translated as here or there, it was not Heidegger’s 
intention that this would be a literal location, but rather that the term should be tied to a concept 
about existence. The concept of being-in-the-world (dasein) distances the Being from the 
phenomena that is being observed. However, the Being and its relationships to the lived world 
are at the core of Heidegger’s phenomenology. Heidegger’s work has remained at the fore for 
many geographers who apply phenomenology in the social sciences as an analytical approach 
that allows for presupposition and assumes change. Perhaps the most interesting writer on 
Heidegger’s connection to spatial thought is Jeff Malpas who has authored and edited several 
texts on phenomenology and space including Place and Experience: A Philosophical 
Topography (Malpas 1999), Heidegger’s Topology: Being, Place, World (Malpas 2006) and 
Heidegger and the Thinking of Place (Malpas 2012). Malpas’ work provides a description of the 
philosophical underpinnings of phenomenology while highlighting the inherent spatial or 
geographic nature of different phenomenological works. 
The openness provided through Heidegger’s approach had a tremendous impact on later 
philosophers such as Sartre, Merleau-Ponty, Derrida, and Foucault. In the 1940s the intellectual 
focus on phenomenology shifted from Germany to France through the works of Jean-Paul Sartre 
and Maurice Merleau-Ponty (Macann 1993). Sartre continued his work on the existentialist path 
that Heidegger had laid out while Merleau-Ponty looked longitudinally across earlier schools of 
phenomenology. This is not to say that either Sartre or Merleau-Ponty continued the agenda set 
out by their predecessors since Sartre took an almost literary approach toward phenomenology 
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(Sartre 1969) while Merleau-Ponty explored the linkage between consciousness and the body and 
how this dialectic influenced perception (Merleau-Ponty 2002). 
While Heidegger has received significant attention in Geography, Merleau-Ponty perhaps 
has the most to say that is directly relevant to the geographer. To a greater extent than any other 
phenomenologist, Merleau-Ponty criticized empirical and intellectual (rational) thought. He also 
disagreed with the notion that consciousness previously studied within phenomenology, and as 
suggested by Husserl’s transcendental phenomenology, stood outside of the world. Instead, 
Merleau-Ponty saw the body as the connection between consciousness and the world. For him, 
being-in-the-world, dasein, is a bodily experience in which movement creates our sense of 
spatiality as well as connecting us, via internalized relationships, to objects we encounter in the 
world. Objects that we perceive, however, may never be fully described, thereby leaving 
“ambiguity an inherent feature of the lived world…” (Peet 1998: 43). 
Merleau-Ponty’s work has been described as Semiotic Phenomenology due to its focus on 
language as a construction of an embodied mind. As Tilley (2004: 26) summarizes, “[l]anguage 
has meaning to a speaker produced through word structure.” This contextualization of meaning is 
connected to our actions and socialization. In the end, it may be Merleau-Ponty’s 
Phenomenology of Perception (2002) that explicitly offers a phenomenological approach for 
geographers through his discussion of an embodied spatiality and his exploration of Heidegger’s 
work on the role of temporalization in experience. 
Geographers and others interested in landscape, however, continue to draw from 
Husserl’s earliest work especially through Sauer’s writings. This interest may be tied to the 
preference of geographers to walk amongst the world and to base their discussion and analysis on 
the world in which we all live. For many geographers there is a connection with the world that 
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almost seems to necessitate meditation and reflection through an experience of landscape 
(Appleton 1975). Meditation and landscape is, for many, most prominent when confronted with 
the relict features of a past landscape. Reflection on a ruined wall protecting what is little more 
than a pile of rocks inspires us to describe not only the modern setting but also what may have 
been. The landscape becomes a visual text that the observer translates to the written word through 
the methods that have been provided by phenomenologists and that mix observation and 
interpretation. Geographers, historians, and archaeologists alike, have adopted this metaphor of 
text to link landscape and phenomenology as they consider the relict remains that await them 
through experiencing or excavating the past (Barnes and Duncan 1992; Nash 1997). 
Phenomenology and cultural landscapes 
Phenomenology came to the fore in landscape archaeology in the early 1990s through the work 
of Ingold (1993), Thomas (1993), and Thomas and Tilley (1993). Ingold’s (1993) “The 
Temporality of the Landscape” owed much to the work of geographers such as Denis Cosgrove 
(1989) and the work of Heidegger. Ingold’s simple use of Heidegger’s ‘to build is to dwell’ and 
Ingold’s focus on understanding the significance of daily tasks provides a stimulating insight into 
the power of a phenomenological approach to spatial and temporal interpretation in archaeology. 
The papers by Thomas (1993) and Thomas and Tilley (1993), and Tilley’s (1994) landmark text 
A Phenomenology of Landscape, focused on a Heideggerian perspective of phenomenology and 
these studies have provided unique experiential understandings of the prehistoric world. These 
authors owed a great deal to the geographer Yi-Fu Tuan who laid the basis for a modern 
phenomenological perspective of place. Bender extended these ideas in landscape archaeology 
when she identified the “need to mesh an understanding of embodied landscapes with a political 
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landscape of unequal power relations ..[and].. the need to mesh [Raymond] Williams’ ‘structured 
feeling’ with a phenomenological approach.” (Bender 1999: 38). Thomas (1993, 1996), however, 
considered phenomenology to be part of a larger interpretive archaeology that is driven from the 
hermeneutic method and embraces a multivocal perspective, whereas Tilley (1994) focused more 
directly on the linkage between phenomenology and landscape interpretation through an 
exploration of ‘natural’ prehistoric landscape features. 
Phenomenology as an approach in landscape archaeology has had its critics. Fleming 
(1999), for example, questioned Tilley's A Phenomenology of Landscape for its lack of 
observational rigor or alternative interpretations. To counter these concerns, proponents of a 
phenomenological approach to archaeology have sought to temper the personal/unique 
experience of landscape provided by a Heideggerian perspective with the ideas of Edmund 
Husserl and Merleau-Ponty (Tilley 2004, Tilley and Bennet 2008, Tilley 2010). This broader 
perspective has shifted phenomenology away from the perceived stance of being in opposition to 
scientific inquiry. While the experiential nature of phenomenology does not explicitly 
incorporate the Scientific Method, a phenomenological approach does not have to operate alone. 
It is a challenge to loosely couple structured analysis with personal experience to interpret 
cultural landscapes, but it is arguably a challenge worthy of pursuit. 
To capture and represent the dialectic between technology and experience, as well as the 
blending of egocentric and geocentric worlds, a joining of concepts and methodologies must take 
place. It is Merleau-Ponty’s perspective, one that sits somewhere between the Husserlian and 
Heideggerian, which allows a situatedness within the landscape and a disconnectedness from the 
landscape that has found interest in landscape research (Tilley 2004). The ability to view the 
world as a series of symbols is analogous to reading the landscape (Lanigan 1988). This cliché 
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has merit in that the series of features and objects in a landscape are invariably perceived as 
representations of the subject/object dialectic within that landscape. The features and objects 
perceived as symbols act as the text on the landscape’s paper: 
“Experiencing places in the landscape involves taking as much account of the 
landscape in which the place is embedded, its relationship with its physical and 
topographical context, as of the place itself. Throughout, we assume that what 
makes the place significant is its relationship with other ‘natural’ and ‘cultural’ 
places. We are thus concerned with the dialectics of place and surroundings. 
Methodologically, this requires sensing place from without and from within from 
a variety of vantage points and pathways. No adequate understanding of the social 
and cultural geography of a place can be achieved without considering its 
relationship with others and experiencing its situation in the landscape at a human 
scale requiring moving and walking through and exploring its surroundings.” 
(Tilley 2004: 221) 
It is argued in this dissertation that the semiotic similarity of the perspective of experience 
as symbol from an egocentric viewpoint and the representation of the world symbolically through 
geocentric data and maps allows for a combination of viewpoints in ways that provide a needed 
connection between experiencing landscape and the geospatial analysis of landscape. 
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Geographic Information Science 
The wealth of geospatial technologies including Geographic Information Systems, Global 
Positioning Systems (GPS), Remote Sensing, and other spatially driven digital tools, have been 
used extensively to provide an environmentally structured analysis for cultural landscape 
research (Sheets & McKee 1994; Llobera 1996; Aldenderfer and Maschner 1996). GIS has been 
heavily used to examine intrasite and intersite archaeological relationships (Kvamme 1990; 
Kvamme 1996; Forte 2000); to explicitly use its spatial data handling capabilities to support 
cultural landscape research (Lock 2003; Wheatley and Gillings 2002); and to raise a number of 
issues driven by how cultural landscape information is recorded and used in analysis and 
interpretation (Lock and Harris 1996; Wheatley and Gillings 2000; Llobera 2003). Geospatial 
technologies and their spatial data and models, premised as they are on spatial primitives and 
topological relationships, are ideal for assessing complex landscapes based on observable and 
quantifiable phenomena. GIS is less well situated, however, to handle the qualitative aspects that 
impart cultural significance to the objects and the landscapes in which they exist (Cooper and 
Gregory 2010). 
From the early development of GIS and its roots in the cartographic tradition, there have 
always been challenges as to how best to abstract the ‘real’ world. The digital capture of 
geographic information in layers was brought about as a metaphor to digitally recreate the use of 
Mylar overlays previously utilized to track and display representations of spatial information 
contained in a landscape (McHarg 1969). In one of the earliest GIS projects, the Canadian Land 
Information System, the layers were comprised of physical information and forest reserves. In 
true Turing Machine and binary logic fashion, information was encoded as present or absent (1 or 
0) for each cell of a gridded area (Longley et al. 2005). This inherently quantitative data capture
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began the trend that would contribute to what we recognize today as a raster GIS. Beyond the 
digital nature of the data structure, the positivist and reductionist nature of GIS has undeniably 
reinforced the tendency to quantify and categorize the elements captured in GIS data layers. 
By the 1980s GIS technology was capable of handling the growing availability of spatial 
data. Databases stored categorized data in a GIS joined to the related descriptive information 
about the spatial features. These database joins were part of the adoption of modern data models 
and provided an opportunity for descriptive attribute information to be stored with the spatial 
feature. The combination of vectors and relational databases laid the foundation for spatial 
datasets such as the U.S. Census Bureau’s census data and TIGER files (Longley et al. 2005), the 
National Resource Conservation Service’s soils datasets, STATSGO and SSURGO (NRCS 
2011) and many others. The ability to work in either a raster or vector environment increased the 
options available in conducting research and analysis in landscape studies (Longley et al. 2005). 
As interest in GIS and related technologies flourished, attention shifted toward method 
and theory. The basis for a Geographic Information Science (GIScience) was laid out through a 
series of articles, editorials, and conversations that played out primarily in the discipline of 
Geography with an occasional incursion from outside. Questions of whether GIS was a tool or a 
science (Goodchild 1992), the theoretical underpinnings of GIS (Wright et al. 1997), and how to 
capture participatory information (Harris and Weiner 1996) were first discussed over 20 years 
ago and continue in many cases to underpin the GIScience research agenda. In the 1990s GIS had 
truly gained traction through the building of strong methodologies and discussions about how 
GIS fit within the broader contexts of theory and societal impact. As a result, GIScience made an 
important research shift that was broader than the previous focus solely on the technology and 
application of GIS. Goodchild (1992) posited specific elements in his assessment of what 
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GIScience entails. These themes included data, analysis, representation, and especially 
conceptual and theoretical constructs. The integration of technologies and data from GIS, GPS, 
and Remote Sensing (Thurston et al. 2003); the analysis of data through spatial statistics and a 
growing set of GIS capabilities (Maguire et al. 2005); and the display of information from 
traditional printed representations to ever evolving digital geovisualizations (Dodge et al. 2008) 
has driven GIScience beyond consideration of geospatial technologies and the data that they 
support, toward a rich set of ontologies and methodologies. 
The spatial nature of material objects and features in a landscape make geospatial 
technologies an obvious choice for capturing, storing, analyzing, and representing those 
phenomena. However, quantifying the past and digitally recreating and abstracting the landscape 
and its materials, raises questions as to how to best engage the cultural aspects of landscape 
within GIS. Additionally, questions arise concerning how to interact with and utilize qualitative 
information once it is in digital form to support spatial analysis (Cope and Elwood 2009). It is 
these discussions that evolved from, and eventually led to, the conceptualization of GIScience 
and guided the role of GIS and related spatial technologies in cultural geography research. 
More recently, informed by discourse and developments in GIScience, researchers have 
had some success in integrating qualitative information within GIS (Cope and Elwood 2009). 
The social critique of GIS, early labeled ‘GIS and Society’ and subsequently ‘Critical GIS’, and 
research into Participatory GIS, have identified several perceptive insights into the social 
construction of GIS and to the biases and knowledge distortion that can occur unintentionally 
through the use of GIS (Pickles 1995; Craig et al. 2002; Kwan and Knigge 2006). Among many 
themes raised by GIScience was the need to incorporate qualitative information with more 
traditional quantitative spatial data (Elwood 2006, Harris 2016). 
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Attempts to incorporate qualitative information within a GIS workflow have taken 
different forms from the incorporation of multimedia (Harris et al. 2000) to mapping locations in 
literary texts (Cooper and Gregory 2011). However, the goal of incorporating qualitative 
information into GIS analysis and representation has been problematic due to the nature of the 
data structures and analytical tools within current GIS applications. The potential for researchers 
to move GIS workflows beyond the generally accepted positivistic frameworks and to utilize a 
broader set of epistemologies is a defining feature of many of these approaches (Burgess and 
Orford 2010). Within these approaches, several potential avenues for incorporating qualitative 
information into GIS are offered, largely through a mixed methods approach (Cope and Elwood 
2009). These approaches include the use of metadata to imbue qualitative information 
(Schuurman 2009), computer-aided qualitative analysis software (Jung 2009), and the use of 
visual geographies for representing qualitative information (Aitken and Craine 2009) among 
others. This mixed methods approach is similar to how anthropologists and sociologists are 
addressing the issues of incorporating computers and digital data within their own qualitative 
analysis (Lock 2003; Solomon 1993; Wheatley and Gillings 2002). 
It is Kwan and Aitken (2010), however, that make the flamboyant statement that GIS are 
qualitative methods, and who suggest four critical ideas they feel pull GIS and qualitative 
research together including: qualitative methods and GIS, GIS as a qualitative method, 
qualitative visual methods and GIS, and community-integrated approaches. Each of these ideas 
describes how Geographers have, in fact, already brought GIS and qualitative research together. 
While many of the examples are not indicative of a ‘tight-coupling’ resulting in a definitive 
Qualitative GIS, they do show how GIS has been used to include qualitative information and 
qualitative research to date. 
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A recent thematic issue of the Journal of Archaeological Method and Theory sought to 
address some of the issues related to the use of both GIS and phenomenology in landscape 
archaeology (McEwan and Millican 2012). The discussion on the Middle Ground between the 
quantitative nature of GIS and the qualitative focus of phenomenology offered thoughts and 
examples of epistemological and methodological approaches to intertwine these seemingly 
disparate ways of looking at the world. One paper even asked whether it was worth the time to 
attempt to link the experiential with the modeled as has been attempted to date (Gillings 2012). 
However, for the most part the authors offered a combination of methods to approach the issue. It 
was clear, though, that the authors and editors did not see a single approach to address this 
important aspect of the quantitative/qualitative debate, but a mixed methods approach from 
which to move toward a confluence of ideas. 
GIScience research continues to build on mixed methods approaches to support the 
inclusion of qualitative information. Boschmann and Cubbon (2014) looked at the role that 
sketch maps can play in spatial data collection and conveying the participants’ knowledge of the 
context being considered. Their focus centered on the individual nature of the data collected and 
its role within a qualitative GIS. Preston and Wilson (2014) look at what qualitative GIS and 
mixed methods can offer projects. They discuss the breadth of data collection, the depth of 
representations within the data, the iterative nature of their approach, the visualization of project 
information, and the process of their research approach itself. This discussion suggests that a 
mixed methods approach offers flexibility to address some of the ‘epistemological uniformity’ 
that many see as a result of GIS (Preston and Wilson 2014). Each of these papers offer an 
example of the trend in GIScience toward linking quantitative data and qualitative information to 
create a robust end product. 
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The role of GIS in landscape archaeology modeling 
At the base of any GIS or archaeology project is the insatiable need for data. In studying past 
cultural landscapes, it is the role of archaeology to provide data regarding the locations of 
habitations, raw materials, symbolic or sacred features in the landscape, work areas, refuse 
deposits, and standalone finds. Each piece of data that is available for a given area, whether 
material object or extant feature, helps create a more fully realized model or interpretation of a 
prehistoric landscape. At first, the role of GIS in archaeology (as was common for most GIS 
applications) was that of a data repository, a database for archaeological data. GIS, however, 
provides much more than database functionality through its visualization and cartographic tools, 
data analysis tools and algorithms, and through its query functionality. By allowing several 
sources of data to be viewed concurrently and in an exploratory manner, new questions often 
arise about spatiality and relationships that are not seen in disconnected data sets. 
A strong focus on data has thus come to the fore and is essential in the use of GIS as new 
technologies, including sensors (physical and human), storage capabilities, and presentation 
methods, are driven from within the myriad professional and user-driven endeavors built on 
geospatial technologies. Ever increasing sensor resolution, especially digital sensors, have made 
aerial and satellite data integral to data collection and has moved GIS from an early focus on 
digitizing data from existing maps to capturing contemporary geographies by remotely sensed 
imagery. New elevation data captured from high resolution stereo pairs, synthetic aperture radar, 
and Lidar have made the analysis of surfaces and intervisibility more precise (Rouse 2004a). As 
computing power has reached a point where complex GIS analyses take minutes as opposed to 
hours to complete, and data storage has expanded to allow users to store large quantities of data 
locally or in the cloud, so the computational and data constraints of GIS have largely been 
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overcome. The internet has also had a significant impact on presenting and sharing not only data 
through clearinghouses, but also through web data services and the sharing of information 
through web-based map distribution, both static and dynamic (Rouse et al. 2007). 
Geospatial technologies have been used in archaeology for decades beginning with the 
use of aerial photographs to search for, and map, archaeological sites and features. Archaeology’s 
data collection is tightly bound to the spatial measurement of sites and excavations, and often 
extends beyond traditional 2D surface mapping into the third dimension as extant features and 
objects are measured below the surface. Over the last twenty years archaeologists and 
GIScientists have outlined how culturally relevant data from archaeological surveys and 
excavations can be used in a multitude of ways (Allen et. al. 1990, Lock and Stančič 1995, Lock 
2000, Wescott and Brandon 2000, Wheatley and Gillings 2002). 
From predictive models to intrasite analysis, GIS has been adapted to support 
archaeological investigations with a mix of success and disappointment. While the successes are 
readily attributable to the spatial nature of most archaeological information, the disappointments 
are often related to a lack of understanding of the issues, technical and methodological, that are 
inherent to GIS. Lock and Molyneaux’s (2008) text, for example, focuses on one of the most 
overlooked issues in dealing with spatial information, the impact of scale. Scale related issues 
such as the Modifiable Areal Unit Problem, ecological fallacy, or others must be understood as 
they impact the use of spatial data (Harris 2008). This is not to suggest that GIS and the data used 
in a GIS are unavoidably flawed. Instead it is to suggest that users of any spatial methodology, 
technique, technology, or tool must first understand the strengths and limitations of their chosen 
approach in order to identify and achieve optimal results and interpretation.  
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In the case of landscapes, or similar cultural phenomena, GIS has struggled with 
qualitative data and with adapting to the many contemporary theoretical developments in human 
and cultural geography. This constraint certainly applies to phenomenology and experiential 
approaches. Whether qualitative information is from field data such as photos and field notes, or 
associated research such as a literature review of local sites, it is possible to store the information, 
but GIScientists are still working on approaches to the spatial analysis of text, images, audio, and 
other qualitative data sources using GIS applications (Bodenhamer et al. 2010). It is possible to 
address this issue through the loose coupling of qualitative analysis with GIS, but this remains a 
kludge at best. New innovative approaches are required to ensure that GIS can fulfill the role of 
an information system capable of addressing a mix of spatial and multimedia data analysis from a 
variety of theoretical perspectives beyond that of positivism. 
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Chapter 3 - Perception and Visual Landscapes 
Phenomenology and GIScience at first glance appear to sit at opposite ends of the 
postmodern/positivist spectrum. GIScience is embedded in a positivist mode based on scientific 
enquiry and methodologies tied to empirical observation and the need for replicable results. 
Positivism is premised on hypothesis testing and framing research questions that can be tested 
through the collection of data and the execution of models to determine the observed outcome. 
The goal in this case is to create or support a series of unifying and overarching principles and to 
build a shared understanding of a phenomena or situation. Conversely, phenomenology is framed 
as individual, subjective, and qualitative, and focuses on the premise of experience. 
Phenomenology has deeper roots, however, which are not as distanced from scientific inquiry as 
this simple comparison would suggest. Phenomenology, as an ontology, is based on reflection 
and the description of experience. What is recorded in the initial phenomenological description 
are the object(s) or phenomena as experienced through the subjective lens of the investigator’s 
consciousness, intentions, and personal background to experience and evaluate the phenomena. 
As Relph (1970: 198) suggested: 
"From the basis of these phenomenological assumptions attempts to develop 
mathematical models and theories of man's behaviour in space are seen not as a 
contribution to an understanding of some "real" geography of man's activities, but 
as the reflection of the limited intentions of those geographers presenting the 
explanation." 
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Attempts to model the world in GIS have traditionally been intended to answer a spatial 
question or test a hypothesis, and not necessarily to explore an interpretation of a cultural site, 
activity, or landscape. This is not to suggest that models are limited in how they can be used, but 
that they have been used in a limited way due to the nature of quantitative techniques. 
However, like GIScience, phenomenology does not exist to the exclusion of other 
conceptual methods, and phenomenology is in fact arguably best utilized within a broad-based 
approach. To tightly couple Phenomenology and GIScience, in pursuit of a cognitive experience 
of landscape, some common themes must be found that can take advantage of both traditions. 
Perhaps the most likely linkage between a phenomenological view of the world and the way in 
which space is conceptualized in GIS is through the visual and sensory response to landscape. 
The importance of the senses in a phenomenological approach cannot be overstated. As 
suggested by Merleau-Ponty (2002), the body acts as a conduit between the world and human 
consciousness through the five senses: auditory (sound), olfactory (smell), gustatory (taste), 
haptic (touch), and optic (vision). The senses act as translators to convey perceived objects to the 
consciousness. While humans are awash in information from our various senses, for many the 
sense of sight dominates. 
Rock (1995) places existing perspectives of perception into four groups: 1) The Inference 
and Empiricist Perspective, 2) The Gestalt Perspective, 3) The Stimulus Perspective and 4) The 
Information Processing Perspective. Rock’s Inference and Empiricist Perspective is based on the 
work of 18th century empirical philosophers who argued that the ability to perceive the world is 
built on sensory experience. They argued that what was perceived directly was inadequate to 
fully understand the world and that it was necessary to learn how to interpret perceptual cues.  
Understanding the world, they reasoned, is heavily tied to the human capacity to associate 
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perception with physiological cues such as the thickening of our ocular lenses or the shifting of 
facial muscles. Later in the 19th century, Hermann von Helmhotz, who linked perception to a 
process of inference, developed these ideas further. Inference, he suggested, is based on past 
experiences through which “we infer from the sensations we receive at a given time the nature of 
the object or event that they reasonably represent.” (Rock 1995: 9). This largely subconscious 
inference process builds on an individual’s previous sensory experiences. 
The Gestalt Perspective (Wade and Swanton 1991, Rock 1995) is driven by our tendency 
to view objects as a whole. The central point of Gestalt theory as it relates to the way in which we 
perceive the world is in the context of grouping. To comprehend complex information flows 
humans tend to interpret a visual field or problem in a way that organizes and unifies specific 
elements into groups of related objects. This perspective differs from the inference and empiricist 
perspective in that Gestalt perception is based on spontaneous interactions in the brain resulting 
from sensory input. There are four main factors that affect the construction of Gestalt groups 
(Rock 1995): 
1) Proximity describes how elements are grouped depending on their spatial
proximity to one another.
2) Similarity, whereby items that share some attribute tend to be grouped together.
3) Closure defines items that, as a group, complete a pattern.
4) Simplicity clusters items that are organized into figures according to symmetry,
regularity, and/or smoothness.
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These four factors are limited by their implied assumptions. For instance, placing an actor 
in a landscape at a certain location will break the landscape into a particular set of groupings 
based on the aspects of proximity, similarity, closure, and simplicity that are observed. However, 
by simply moving the actor to another location in the landscape, these groupings will change as 
the aspects of each of the factors are altered based on the new location.  The changes in these 
groupings should not have a significant impact on the understanding of the landscape as a whole 
and could indeed potentially broaden the knowledge of the whole by providing a holistic context 
for the objects in the landscape. 
Perhaps the perspective that best correlates to a phenomenological ontology, at least as 
considered herein, is Rock’s Stimulus Perspective. The Stimulus Perspective does not directly 
build on the ideas of the empiricist or on Gestalt perspectives that assume that the senses receive 
an inadequate amount of information to stand as the sole basis of our perception. Instead, the 
Stimulus Perspective suggests that all stimuli needed for perception exist in the environment and 
therefore “there is no need to postulate such mechanisms as unconscious inference or 
spontaneous neural interaction to explain perception.” (Rock 1995: 12). This psychophysical 
approach to perception was significantly extended by the work of J. J. Gibson and his students 
and contemporaries (Wade and Swanton 1991). A notable contribution of Gibson’s work is the 
focus on the concept of affordance which is the potential held by an object for a particular set of 
actions (Dant 2005, Knappett 2005). A key aspect of affordance is that it is dependent on the 
interaction between both the perceiver and the environment (Wheatley and Gillings 2000). For 
instance, an earthen mound in the landscape offers different potentials or affordances based on 
the observer’s cultural perspective. A modern hiker may see the potential of a mound as a feature 
to be climbed and used as a point of observation; an archaeologist may see the potential for 
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scientific enquiry through excavation or survey; and a Native American may see the potential for 
the reverence of ancestors who built the mound. While the phenomenon in the environment is the 
same for each observer, the affordance ascribed by each observer may vary considerably based 
on the various presuppositions. 
A final perceptual perspective, as it relates to issues aligning a phenomenological 
ontology with a GIScience methodology, is the Information Processing Perspective (Rock 1995). 
This perspective perceives stimuli as energy that is observed and subsequently processed into 
information. Beyond the cognitive processing of the Information Processing Perspective, there 
arises the question of how much information processing can be done outside of the human mind 
and yet continue to contribute to meaningful comprehension. In the processing of experience, 
sensory and stimulus overload can often create confusion. With the use of computing technology, 
the opportunity exists to parse some of the grouping and patterning of the Gestalt processing load 
to the computer where portions of this processing can be done by software through models or 
neural networks. Moving these demanding portions of the processing away from the human mind 
could enable ever greater amounts of information to be perceived and processed to support a 
broader perspective, and yet allow the human mind to create the necessary inferences and 
interpretations arising from that information.  
It is no small stretch to connect each of Rock’s four groups with research activities 
ranging from field work to interpretation. The inference perspective is heavily connected to the 
empirical approach and to data collection in the field. The Gestalt perspective dovetails with how 
we group data into ‘layers’ within GIS. As suggested, the stimulus perspective provides a 
description of the psychophysical approach taken by Gibson and others. Finally, the information 
processing perspective connects to the modeling and analytical capability of GIS. Each of these 
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perspectives impacts the way in which we perceive and record the world around us to create data, 
information, and interpretations. It is the need to understand how information is perceived and 
interpreted that may best guide how the coupling of the ontological and methodological 
approaches proposed here are used to link GIS and phenomenology. While the role of experience 
is paramount, how we conceive and describe experience through text, photos, audio, or other 
methods all contribute to how we interpret the landscape. 
Perceived landscapes 
Gibson’s (1950) psychophysical conceptual framework has been used by many researchers to 
support very detailed investigations of human perception and interaction with landscape objects 
(Higuchi 1988, Ingold 1993, Cosgrove 2008). However, the surface has only been scratched by 
geographers in this area of investigation and, for the most part, only the simplest evaluative 
metrics have been utilized in the exploration of landscapes. For example, the discussion of 
viewsheds, intervisibility, viewscapes and other measurable ways of discerning and modeling 
landscapes rarely go beyond simple measured or modeled visual metrics. This is of some concern 
especially since many users of geospatial technologies are guided so heavily in their work by the 
tools made available to them rather than by incorporating appropriate methodologies and 
principles that underlie them. 
Some of the early discussions of Cultural Geography by Sauer (1925) assigned a level of 
importance to the experience of landscapes. This has continued through more recent work by 
Relph, (1970), Tuan (1974), Muir (1981), Seamon and Mugerauer (1985), Ingold (1993), and 
Tilley (1994, 2010) to name just a few. However, of these studies, Appleton’s (1975) The 
Experience of Landscape offers, perhaps, the best example of how visual perception impacts our 
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experience and interaction with landscapes. Appleton proposed that humans view the world 
through vistas, “a view which is restricted by conspicuous bounding margins” (1975:85), and 
vantage points, the position of an observer in a landscape. From these two concepts Appleton 
draws on a wide range of arts from painting to literature to assess how they represent what he 
calls prospect-refuge theory. Prospect-refuge theory is based on two perspectives of a given 
landscape, whether it is “an unimpeded opportunity to see”, a prospect, or “an opportunity to 
hide”, a refuge (Appleton 1975:73). Appleton sought to go beyond the simple measurable 
description of what can, or cannot, be seen and to build a compelling argument of how we as 
humans perceive and experience landscapes, not only physiologically but atavistically. It 
becomes clear from Appleton’s work that the perception of landscape is both personal and 
qualitative in that experience connects the observer and their actions to the landscape and in so 
doing provides an evaluation of the meaning of the landscape to the observer. These concepts go 
well beyond the measured viewshed analysis of GIS and contribute considerably more to 
landscape assessment and evaluation. 
GIS and the modeling of landscapes 
There are several spatial models used in evaluating visual landscapes including isovists, 
viewsheds, and viewscapes. Each of these models offer a method, or methods, for capturing 
different visual metrics of the landscape. Isovists according to Benedikt (1979: 48) are “location- 
specific patterns of visibility”. While the primary use of isovists has been for studying 
architectural space (Batty 2001, Turner et al. 2001), some research takes isovists beyond the 
literal measurement of urban vistas to examine human psychological links to landscape in 
general (Wiener and Franz 2005). Benedikt (1979), for example, used isovists to consider object 
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perception, and by focusing on a specific feature and a broader environment perception sought to 
encompass specific objects within that broad environment. This expansive view, harkening back 
to Gibson’s work on visual perception, allows for a visual perspective of landscape that extends 
beyond the component parts, or objects, in an attempt to consider the visual impact of the 
environment as a whole. The methods for modeling isovists are relatively uniform and are based 
on the initial work outlined by Benedikt (1979) and in the related associated research reported by 
Davis and Benedikt (1979). 
Perhaps the most common method for the visual modeling of landscape using geospatial 
technologies is what is generally referred to as a viewshed. A viewshed represents a portion of the 
earth’s surface that can be seen from a particular location on the topographic surface (DeMers 
1997). The results of a viewshed model rely on three parts: 1) an interpretive algorithm, 2) a 
terrain model, and 3) a definition of the viewpoint of the observer. The algorithms used to model 
viewsheds determine what areas of the terrain are occluded due to topographic obstructions. 
While the primary differences between existing viewshed algorithms tends to be the computing 
run-time needed to process the results, there can be variations in results between models as a 
result of the different algorithms (Fisher 1996). 
The resolution, accuracy, and type of terrain model and data used in conjunction with a 
viewshed algorithm play a significant role in the modeling of viewsheds due to the unique 
characteristics and limitations of each available dataset (Riggs and Dean 2007). The ideal terrain 
model would reflect a true 1:1 fidelity with the real world. However, for obvious reasons it is 
necessary to abstract the terrain model to different levels of resolution. Variations in model 
results can be tied to the myriad resolutions and storage methods (TIN, raster, vector) and the 
algorithms used to model the terrain. These variations can result in landscape features being 
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overrepresented or underrepresented, and data artifacts or errors being introduced that impact the 
efficacy of the modeled results (Christopherson et al. 1991). Within the landscape itself, features 
can either obstruct a view or open a view. An analogy of this is the ‘haha wall’ which allows for 
an unobstructed view from one vantage point but appears simply as a wall from the opposing 
direction (Appleton 1975). The purpose of these walls is to allow for open vistas while creating a 
physical barrier to animal access. Because haha walls are generally low in height it is likely that 
in most terrain datasets they would not be represented in a viewshed analysis due to the 
smoothing of the landscape through low resolution terrain models. 
Terrain data can play an important role in influencing the quality of the viewshed. 
Modern remotely sensed data, depending on its method of data capture, can include vegetation 
height, denuded bare-earth surface, or some combination of the two. The presence or absence of 
vegetation has been shown to have a significant impact on viewshed results (Harris et al. 2000). 
Most viewshed models enable the location and viewing height (offset) of the observer or 
viewpoint to be specified along with other attributes. Attributes such as the viewpoint height 
above the surface allows for the consideration of differing vantage points. Defining the direction 
and angle of view will also have an impact on the vista. These attributes all influence the 
resulting viewshed model. 
Finally, viewscapes provide a visual modeling method whereby areas act as a unit based 
on the connectedness of the visual elements within the vista (Rio Blanco 2002). Canada's 
Historic Places (2010) defines a viewscape based on line-of-sight from a specific location to the 
landscape in which it sits. Overall, a viewscape is a less used concept and is primarily utilized to 
denote the study of a view connected to specific policy considerations. The Rio Blanco County 
Land Use Resolution (Rio Blanco 2002: 1), for instance, suggests that:  
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“[v]iewscapes are defined as those features that provide a range of sight that can 
be identified as providing a community asset such as but not limited to pleasing 
vistas, scenes and view that provide a sense of place and character. Views within 
viewscapes include pastoral open space vistas, skylines, ridgelines and peaks. 
These aspects provide an important sense of place and need to be considered as 
development that impacts these features can have a profound economic and social 
impact….” 
While the use of the term viewscape is dominated in connection to landscape and land use 
policy, some researchers have also adopted the term to refer to a more generalized visual 
investigation of a landscape. Wilson et al. (2008 :109-110) used the phrase biophysical 
viewscape modeling because they felt it allowed them to integrate “biological and physical 
approaches of environmental remote sensing with viewshed analysis to estimate components of 
landscape perception.” Canada's Historic Places (2010) differentiates viewscape from viewshed 
in suggesting that a “viewshed refers to a sequence of views or panorama from a given vantage 
point” whereas a viewscape has a broader perspective than the specific vantage points of the 
viewsheds. 
Overall, the three concepts discussed, isovist, viewshed, and viewscape, form the basis of 
most approaches to modeling the visual qualities of landscapes. They provide a way to represent 
the visual perception of landscape, to model the results of an embedded experience of a 
landscape. These approaches share a clear connection with the vantage point and vistas discussed 
by Appleton and can provide insight into cognitive responses such as prospect and refuge. But at 
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the same time the models alone do not provide a cultural perspective or suggest a descriptive or 
interpretive methodology to take the modeled data further. 
While Appleton discussed the observer/observed relationship through vistas and vantage 
points, the subsequent shift to GIS has disconnected the relationship between viewshed and 
observer and removed the cultural or social importance of the act of viewing and meaning from 
the viewed assessment. In the last two decades, the role of landscape evaluation as modeled 
through GIS has arguably limited the interpretation of landscape. Work in geography, landscape 
architecture, and landscape archaeology have shown how geospatial technologies can be used to 
capture what the human eye sees without having to physically visit a specific location in space or 
time. These technologies offer simplistic ‘one-click’ results to significant questions based on 
fixed algorithms, such as the extent of visible area from a given point in the landscape. This 
reductionist approach to landscape viewsheds has made these tools enticing to GIS users and 
landscape researchers. However, the simplicity of these models clearly leaves many aspects of 
the landscape unconsidered. 
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Chapter 4 - Combinatorial methods for exploring ‘scapes 
Archaeological inquiry into prehistoric landscapes has been limited due to the obvious lack of 
direct observation, data, and testing. However, ethnoarchaeology, ethnography, and knowledge 
of human/environment interaction have made it possible to postulate and even simulate scenarios 
concerning activities that took place within prehistoric cultural landscapes. It is the transition 
from landscape observation to landscape representation through the confluence of experiential 
approaches and spatial modeling that lies at the core of this study. The discussion of Middle 
Ground approaches (McEwan and Millican 2012), that link quantitative and qualitative 
techniques, continues to garner attention in the midst of ever more refined approaches to data 
capture, data access, and data analysis. The issue remains, however, as to the analysis and 
interpretation of an archaic culture. 
Aspects of archaeological landscape activities have been modeled using a variety of 
methods including resourcescapes (Trifkovic ND), taskscapes (Ingold 1993), and visualscapes 
(Llobera 2003). These ‘scapes are potentially powerful concepts if brought to bear in addressing 
the landscape. Each of these ‘scapes is tied to examining how people interact with the objects or 
features within a landscape. For example, in order to create a tool such as a pot, there are certain 
materials that are required. The potter must have an appropriate source of clay, a tempering 
agent, wood to build a fire, materials for decoration, and so on. Each resource must be identified 
and acquired before the potter can complete the vessel. While the specific cognitive processes of 
the potter tied to their use of the landscape cannot be directly modeled, the location of potential 
materials can be relatively accurately mapped. From the locations of the resource materials it is 
possible to consider the optimal access paths, the best material sources, or the travel routes that 
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served additional needs such as foraging, that the potter could undertake. This example of a 
‘resourcescape’ is somewhat simplistic, but it does show the potential of integrating 
archaeology’s focus on material culture with the spatial modeling capabilities of GIS in exploring 
a landscape. 
In defining the concept of ‘taskscape’, Ingold (1993: 158) states that tasks are the 
constitutive acts of dwelling and activities that are conducted within a social context of life. A 
taskscape is defined as an array of related tasks and activity spaces and a sequence of acts that are 
conducted individually or by a group as part of what Ingold calls ‘dwelling’. These taskscapes can 
be specific or broad and encompass a range of activities from daily tasks such as hunting or 
gathering, to sacred tasks such as burial or mound building. 
The role of spatial analysis in understanding the movement associated with tasks has been 
outlined in texts such as The Early Mesoamerican Village (Flannery 1976a, Flannery 1976b). 
Flannery examined the role of site catchment in assessing how far villagers were likely to travel 
for various activities. Flannery determined that the agricultural needs of a village could be 
supported within a distance of 2.5 kilometers (km) of an early mesoamerican village, while the 
area within 5km could support most of its mineral resource needs. The range for hunters could 
have extended as far as 15km from a village. In an exploratory approach that questioned how far 
materials had been transported to a given village, specific quarries and similar material sites that 
were further away were invariably connected to other tasks that were not conducted on a daily 
basis such as knapping and pottery making. Flannery and others have been able to identify the 
source of material remains uncovered through excavation to determine the nature of the physical 
environment from which they originated and thereby identify areas that were likely used in 
conducting various village activities. In essence, they were able to delineate taskscapes. 
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An example of a taskscape could be the creation of shell mounds. In the building process 
of a shell mound a known material (i.e. shellfish) is required that has limited availability and a 
connection to a specific landscape feature, that of water. Over time, as shellfish are harvested and 
processed, and the mussel removed, the shells are invariably deposited in a single location and 
the mound grows. There are different methods of deposit that create mounds of different sizes 
and shapes (generally based on regional or temporal variations), but the taskscape remains mostly 
the same: collect shellfish from the water feature (river, ocean, lake), take them to the processing 
area (to be smoked open, cracked), and pile the remaining shells in a designated area. 
In the same way that taskscapes can be identified by the activities that take place within 
them, so might ‘visualscapes’ provide an appropriate model for the visual perception of cultural 
landscapes. Llobera (2003:30) defines a visualscape as “the spatial representation of any visual 
property generated by, or associated with, a spatial configuration.” Just as there are different 
types of landscapes based on culture, physical features, or task, so visualscapes may vary by 
landscape properties. Llobera (2003) focused on three visual properties of landscape in his 
discussion of visualscapes: cumulative (or total) viewsheds; visual prominence; and visual 
exposure. Cumulative viewsheds determine areas commonly visible from different locations in a 
landscape (Wheatley 1995) and are the result of viewshed analyses from multiple points of 
observation. Visual prominence is a measure of how conspicuous a given feature is in its 
surroundings. Visually prominent features could be deliberate acts as territorial landmarks or 
navigational markers within a landscape. Visual exposure is a description of “how much of a 
feature or a terrain is visible at each location…” (Llobera 2003: 40). Llobera’s discussion of 
visual angles as a component of measuring visual exposure is centered on the angle of view of an 
object or feature from a specific position. For example, from a distance, the viewshed of a 10m 
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tall earthen mound may be minimal and the angle from a viewer’s point of reference to the apex 
of the mound would be similarly limited (Figure 4.1). However, the mound viewshed and the 
viewable area when standing near the base would be significant as would the angle from the 
viewer’s point of reference to apex of the mound (Figure 4.2). The ability to capture such a 
personal perspective as a view and to utilize it to understand cultural attachment to, or delineation 
of, a landscape is exciting.  
Resourcescapes differ from the cognitive base of taskscapes and visualscapes. Instead, 
resourcescapes are centered on a physical geocentric perspective of the observed or recorded 
Figure 4.1. Small view angle of a large object from a distance 
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characteristic of known materials or resources obtained from archaeological excavation and 
finds. Whether raw materials or finished tools, these resources can be used to identify human-
environment relationships within a cultural landscape. The earlier pottery example focused on the 
acquisition of material resources needed to construct a ceramic vessel. In a resourcescape 
approach, materials are considered separately from their intended use in the task of construction 
and are instead considered in the context of how the resource locations are interrelated. Another 
example could be resources that were traded into a region. The Hopewell culture, for instance, 
had exceptional trade networks and resourcescapes where tools and ornaments made from conch 
Figure 4.2. Large view angle of an object from near the feature 
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shells that originated from the Gulf 
of Mexico and mica from North 
Carolina, along with other exotic 
materials, have been found in sites 
some distance from their source 
location (Struever 1977, Goad 
1979). Each of these items has a 
source that may or may not be 
related to a specific location, 
however, a map of the relationships 
between the materials’ origin(s) and 
the excavation location can be 
offered (Figure 4.3). Each of these 
material examples show that 
resources often came from outside 
the taskscape in which the tools or 
ornaments were likely fashioned 
and that their origins could have been remote from the cultural landscape in which the final 
artifacts were used. A resourcescape then, is a landscape defined by the relationship between 
recovered artifacts or features, the areas from which the raw materials originated, and the 
places where the products were eventually used (Epstein and Axtell 1996).
Importantly, taskscapes and visualscapes have significant linkages to the prehistoric
‘individual’ as both tasks and views originate from the human actor in the landscape. A 
Figure 4.3. Material sources within the 
Hopewellian Interaction Sphere
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resourcescape is primarily a geographic and generalized concept that does not focus explicitly on 
the human mechanism, but instead is premised on the spatial locations and relationships of the 
materials. By modeling the specific connections to a landscape such as the tasks conducted or the 
visible landscape, valuable insight can be derived to support an interpretation of a cultural 
landscape. Considering specific ‘scapes within the context of a holistic model of landscape, new 
insights might be unearthed regarding past cultures. 
Implementing ‘scapes 
Attempts to operationalize phenomenology in landscape archaeology have focused primarily on 
in-situ personal experience through concepts such as Heidegger’s daesin, or 'being in the world'. 
These individualistic, personal approaches to experiencing landscape fit well within a 
postmodern approach, but arguably lack the rigor sought by the social sciences. Tilley (2004: 
219) states that a “strong gut reaction by some to a phenomenological approach is that one must
be able to verify experience in some way.” However, it can be argued that verification alone 
cannot be a singular goal of any interpretive endeavor. The evaluative nature of the human 
experience often yields a unique response tied not only to the human condition, but to the 
changes that are inherent through the progression of time. Assessing a landscape through a 
structured set of combinatorial and perceptual indices as proposed in this dissertation has the 
potential to contribute to a blending of the individualistic experience in phenomenological 
archaeology with the observation and rigor of GIS. In so doing, it might be possible to move 
beyond the processual/positivist stovepipes that have remained in place since the 1970s and 
provide a means for researchers to share, and as importantly, compare information based on a 
common foundation while accepting the individual’s perspective. 
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It is clear that when viewing a landscape to gain insight into its past, the ability to bring 
information that extends beyond the extant landscape would usually be beneficial. For instance, 
the ability to extract meaning from existing historical descriptions or archaeological research can 
provide unique insight into a landscape regarding features or phenomena that may have been 
refashioned by cultures that subsequently lived in the landscape. And while it may be optimistic 
to conceive and describe a landscape as a whole, the use of geographic information can provide 
unique spatial representations of particular aspects and time slices of the landscape. 
Hodder (2003) describes contextual meaning through two lenses. The first is that of the 
environmental and behavioral context of action. Landscape provides both the ‘larger functioning 
whole’ with which it is possible to gain understanding of an object within a landscape and 
simultaneously landscape can be considered as the object that needs to be understood in a 
larger contextual analysis. The second meaning is “with-text”, or an interpretation associated 
with the surroundings. If an object is a word and a landscape a chapter to be interpreted, GIS can 
act as the modern illuminated volume within which the (con)text is copied and viewed. The use 
of the ontological approach of phenomenology and the data driven technology of GIS come 
together, within a closer relationship, through the use of context and through Hodder’s 
framework for contextual archaeology. 
Once an observer has created a context for a landscape, their experience of landscape is 
built on perceptions conveyed through descriptions of that landscape. However, without some 
foreknowledge of a landscape and its contextual elements the research of past landscapes would 
be highly constrained. As Tilley (1994: 67) suggests: 
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“The landscape is continually being encultured, bringing things into meaning as 
part of a symbolic process by which human consciousness makes the physical 
reality of the natural environment into an intelligible and socialized form…. 
Histories, discourses and ideologies are created and re-created through reference 
to the special affinity people have with an area of land, its topography, waters, 
rocks, locales, paths and boundaries.” 
Personally viewing an area raises several critical points concerning landscape perception 
and especially the experience of landscape.  Experience is not just a viewshed, or what can be 
seen or is occluded, but the effect of an individual’s perception of distance on what can be seen 
and meaningfully discerned, the color and texture of features, whether looking ahead or up or 
down impacts the experience of the landscape. All of the factors that humans experience when 
viewing the landscape alter the perception, and therefore the experience, of the landscape 
incorporating the role of the human agent in blending context, history, and culture with what can 
be seen. Higuchi’s (1988) work provides an intriguing framework for linking our visual 
perception to landscape assessment and thereby aiding a phenomenological and experiential 
perspective of archaic landscapes.   
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Chapter 5 - The Higuchi viewshed: from measured view to measured 
experience 
The indices outlined by landscape architect Tadahiko Higuchi in The Visual and Spatial 
Structure of Landscapes (1988) provide an intriguing method for inserting the human into the 
visualscape and for assessing the perceived quality and experience of landscape. Higuchi 
provides an innovative approach to viewshed assessment that takes into account not only the 
nature of the physical landscape, but also the physiological and perceptual responses of the 
human body and mind in viewing and responding to that landscape. As such, Higuchi viewsheds 
may provide a critical bridge between the quantitative measurement of GIS and the 
phenomenological experience of landscape. 
Integrating both egocentric and geocentric perspectives of the world is key to the 
approach proposed here. An egocentric perspective is clearly related to Tilley's and Higuchi’s 
work, based as they are on the experience of the “now,” and on the observer's immediate location 
in the landscape as well as their physiological and cognitive responses to a landscape. The 
geocentric perspective is tied more to the broader spatial, cultural, physical, and archaeological 
elements of a landscape. Geospatial technologies provide a platform that allows the geocentric 
world to be readily captured and modeled. However, it is argued here that bridging the 
egocentric, privileged by the experiential, with the geocentric, utilizing the scientific knowledge 
of a landscape, acts to reinforce phenomenological landscape archaeology. In essence, it is the 
merging of the modeled geocentric perspective with the egocentric, experiential perspective that 
contributes to a richer experience of landscape and enhances understanding of the potential 
immaterial, as well as material, symbolism within a cultural landscape. This perspective differs 
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from most conceptualizations of Qualitative GIS where qualitative information is used to support 
the technical analysis. Instead, combining geocentric and egocentric views of the landscape 
allows for the quantified aspects of geospatial technologies to augment and complement a user’s 
egocentric experience of a landscape. 
The Higuchi Viewshed 
The term Higuchi viewshed is somewhat deceiving as, in contrast to traditional viewshed 
assessment that is predominantly based on line-of-sight, Higuchi viewsheds represent a 
significantly more sophisticated and complex assessment of landscape quality. In scope, they are 
more viewscape than viewshed and in modeling terms they extend well beyond the isovist 
approach. Higuchi sought to incorporate elements of human perception and human behavior 
within indices and, by so doing, embed the human experience into landscape quality assessment. 
Based on human physiological and psychophysical characteristics, Higuchi’s indices seek to 
encapsulate both the human perception and the visual aesthetics of landscape to contribute to 
human centered experience of landscape. While a reading of Higuchi’s original text is highly 
recommended for the details provided, a short overview of his indices is provided here. 
Higuchi (1988) outlined eight distinct indices comprising: Area of Visibility, Distance, 
Angle of Incidence, Depth of Invisibility, Angle of Depression, Angle of Elevation, Depth, and 
Light. Each index provides valuable information on its own, but when combined they provide 
deep insight into a landscape and its characterization. The role of each index is important in 
understanding the overall intent and methodology that Higuchi laid out. 
Perhaps the most dominant index in terms of determining what lies within an individual’s 
field of view is the traditional measure of visibility (or invisibility). The visibility index, as with a 
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traditional viewshed analysis, delineates the area that can be seen from a particular location or 
multiple locations. The key instrument throughout Higuchi’s indices is the human eye, but in 
Higuchi’s analysis the area delineated by visibility yields a more subjective measure. Visibility 
and intervisibility are heavily influenced by the location of the observer and the characteristics of 
the human eye. If the visibility is based on someone standing on the rim of the Grand Canyon, 
they will likely have a significant vista. If, however, the viewpoint is based on someone standing 
in a forest, then the area will be significantly constrained and the viewshed likely measured in 
terms of a few meters. In both of these examples there will be areas of invisibility where objects 
in the landscape may be present but are not visible. A rock mound might be hidden behind a 
Figure 5.1. Partially obscured object (http://www.flickr.com/photos/jowo/15609025/) 
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small hill in the landscape or a cabin may be obscured by a stand of trees (Figure 5.1). However, 
the fact that features are invisible and missing from a given view may be as relevant to an 
investigation of a landscape as the area that is visible (Higuchi 1988).  
While visibility is a dominant component of traditional GIS landscape assessment, if not 
the sole determinant, the role of distance is often overlooked. When viewing a landscape, the 
acuity of the eye is critical, for distant objects are more difficult to discern and less detail is seen 
than objects that are nearby. In Higuchi viewsheds, distance is used to capture changes in the 
appearance of features in the landscape based on the Euclidian distance between the observer and 
the object observed (Higuchi 1988). The index is based on a categorization of short-distance, 
middle-distance, and long-distance reflecting an object’s relationship and distance to the 
observer. These categories are defined specifically by the amount of detail that can be seen in the 
features within the landscape (Figure 5.2). Short-distance views represent areas closest to the 
observer in which distinct details of an object are visible such as the trunk, limbs, and leaves of a 
tree. Short-distance views thus provide the most detailed visual observation and contributes to 
the experience of a landscape since the observer combines observable detail with the additional 
stimuli of auditory and olfactory responses. A middle-distance view begins where the observer is 
no longer able to distinguish sections of the individual unit or its component parts, but instead 
sees the general outline of the whole object. Continuing to use trees as an example, the middle-
distance begins where it is no longer possible to see the details of individual trees, but individual 
trees or a stand of trees can still be discerned. Higuchi suggests that the transition from short-
distance to middle-distance occurs at approximately sixty (60) times the average height of an 
object. In a sprawling forest, for instance, an average tree height might be five meters suggesting 
that the break from short to middle-distance would occur at a distance of approximately 300 
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meters from the observer. Higuchi suggests that the middle-distance represents an area that has 
the strongest role in defining our visual sense of depth in a landscape since it is primarily 
influenced by texture, light, and shadow, and is generally too far away for other human senses to 
come into play. 
Long-distance views are defined by the human inability to determine even the general 
outline of specific objects such that features are seen only as part of the whole topographical 
feature in which they exist, such as a forest. Here, other aspects impact the viewable scene such 
as atmospheric effects, including haze, fog, texture and color. These effects tend to dominate the 
Figure 5.2. Representation of Long, Middle, and Short Distance 
(http://www.flickr.com/photos/23920588@N08/3264140465/) 
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short and middle-distance views yet are little more than light or dark blurs in long distance views. 
Due to the impact of these various external considerations including the height of objects and 
atmospheric conditions, Higuchi suggests that the break between middle and long-distance views 
could be measured as approximately 1,100 times the height of the object. Returning to our 5 
meter tall tree, the break between middle and long-distance will thus occur at approximately 5.5 
kilometers from the observer. The role of short, middle, and long- distance perspectives in any 
consideration of the visual perception of landscape helps to determine not only what falls within 
the visible area, but the extent to which objects or features in the landscape can be seen, 
recognized, or experienced. This distance factor in viewshed assessment contributes markedly 
to our experience of landscape and yet is nullified in most GIS viewshed applications. 
Many of Higuchi’s other indices are based on the impact of a person’s viewing angle 
when looking at a landscape. Higuchi’s angle of incidence index measures the impact of planes 
and the various angles of the surfaces that make up the landscape being viewed. Based on the 
work of Gibson (1950), Higuchi suggests that viewed surfaces are made up of flat longitudinal 
planes and steep frontal planes. Other considerations such of angle of depression and angle of 
elevation come into play when determining the angle of incidence. If, for instance, an observer’s 
focal point is assumed to be directly ahead, then a surface with a slope of less than 15o will
extend into the distance adding depth to the landscape, while slopes greater than 30o will appear
vertical and may act as a boundary element within a landscape view.  
While example values for the angles of incidence are based on the assumption that the 
observer is looking directly ahead, the angle of incidence can be modeled for other observation 
angles by including the angles of depression and elevation and acknowledging the physiological 
characteristics of the human eye and eyesight. Imagine a line radiating out from an observer at 
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eyelevel and label that 0o. Anything below that line is an angle of depression (Figure 5.3) and
anything above is an angle of elevation (Figure 5.4). Higuchi (1988) points to research that 
indicates that the comfortable range of vision for the human eye lies between a 30-60o angle
below eyelevel and 30o above (Figure 5.5).
The angle of depression is described by Higuchi as ‘free and open’ and has a significant 
role influencing whether we view an object as near or far. The view from a ridgeline invariably 
provides an open vista. Areas that are below the observer appear to be closer due to the steeper 
angle than those areas that are at a lesser angle and at a greater distance. The angle of elevation is 
Figure 5.3. Angle of Depression (http://www.flickr.com/photos/wwarby/2229939903/) 
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limiting since, if the observer is 
forced to look upward, the view is 
likely to be bounded in some way 
by the feature(s) being observed. In 
an urban area a vista could be 
limited due to structures that may 
force the eye upward, thereby 
physically bounding the space. 
When an observer looks above or 
below the horizontal 0o eyelevel
the angle of incidence will change 
in relation to the angle of view. As 
an example, if an observer is 
looking down on a relatively gentle slope, the angle of incidence will be a combination of the 
angle of depression and the slope of the surface. Each of these indices provides a significant 
elaboration and sophistication over simply a line of sight approach and embeds the human into 
generating landscape viewsheds, and, as argued here, the experience of landscape. 
Higuchi’s depth of invisibility is a measure of the area of landscape that is hidden by 
natural or cultural features. This index provides a method for considering what is not seen in a 
landscape. Higuchi, as a landscape architect, suggests that the depth of invisibility is a way of 
designing visually unwanted objects in areas of a landscape that are hidden from view or 
alternatively that can be taken advantage of for example to deliberately hide unsightly objects 
such as transmission lines or for creating greater privacy. For the purpose of modeling the visual 
Figure 5.4. Angle of Elevation 
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perception of landscape, however, the depth of invisibility could be used to define areas that may 
have been deliberately used by societies for particular cultural purposes (Higuchi 1988). 
The measurement of depth is based on a set of factors including texture and the 
longitudinal and frontal planes discussed above. Depth reflects the sense of landscape ‘volume’ 
(as Higuchi describes it) that an observer perceives regarding the visible landscape that distance, 
as a Euclidian measurement, alone cannot convey. Texture also provides a sense of volume of the 
visible landscape by recognizing that differences in pattern, color, light, and shadow play into 
how we perceive landscape depth. For instance, leaves and branches with their hard edges 
Figure 5.5. Visual range based on Higuchi 
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represent a very different texture from that of a distant forest that is a conglomeration of objects 
and which appear ‘softer’ in appearance at a distance. 
Atmosphere provides an additional visual cue to landscape depth and to the spatial depth 
index. Under most atmospheric conditions, objects that are further away tend to be obscured to a 
greater extent than those that are nearby. The descriptive naming of the Blue Ridge Mountains is 
a good example of this as the ridges that are closest to the observer are clearly tree covered, while 
those ridges that are farther away are obscured by haze and appear as blue outlines in the distance 
even on clear days (Figure 5.6). 
Figure 5.6. Atmospheric effects (http://www.flickr.com/photos/23502011@N08/2733100697) 
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Finally, light, the last of Higuchi’s individual indices, performs multiple roles in 
influencing our visual perception of landscape. Variations between light and shadow impact not 
only how well we can see parts of a landscape, but also our sense of depth. Atmospheric effects 
such as clouds often change the lighting conditions of a landscape creating radical alterations in 
the way an area is perceived even through the course of a single day. Similarly, our perception of 
landscape is influenced by diurnal changes and the angle of sunlight in the early morning, mid-
day, sunset, or even by moonlight or under artificial light such as streetlights. Areas in shadow 
provide visual cues that are almost as strong as the features that cast the shadows. The shadowy 
alleys or streets between multistory buildings in urban areas carry with them certain emotional 
and atavistic responses that are partially tied to the lack of light and partially tied to the limited 
view caused by the angle of elevation (Turner et al. 2001). 
While Higuchi’s indices provide additional insight beyond a traditional viewshed into the 
physiological response to landscape, they also provide the basis of three composite analyses that 
combine the individual indices to consider visibility, depth, and occlusiveness. The Visibility of 
Landscape composite brings together the light and distance indices with the angles of incidence, 
elevation, and depression. The Spatial Depth of Landscape composite utilizes the textural, 
atmospheric, distance, and angle of incidence indices. Finally, the Spatial Occlusiveness of 
Landscape composite is created from a combination of distance, angle of incidence, and angle of 
elevation. Each of the composites builds on what can be understood through each of the 
individual indices and extends their potential by combining them.  
Higuchi developed the eight indices and associated composites discussed above for use 
by landscape architects to enable them to assess how people view a landscape and how the 
various landscape elements can be used to measure or assess the visual structure of landscape: 
62 
“The indexes proposed are intended to aid the designer in determining the 
function of these features, particularly those topographical elements that form the 
background or foundation of the landscape, and to examine their visual and 
spatial structure with relation to a development plan.” (Higuchi 1988: 5) 
The applicability of Higuchi’s indices for modeling the visual structure of landscape has 
been limited and only partially used by others outside of landscape architecture (Wheatley and 
Gillings 2000, LaKose 2004, Rouse et al. 2004b). To date the majority of attempts to implement 
Higuchi viewsheds have focused on two or three indices due to the issues that have arisen from 
data generation and from calculating measurements for all of the indices in a GIS software 
package. Wheatley and Gillings (2000) developed a simplified form of a Higuchi viewshed using 
GIS to create a distance-enhanced viewshed. This, however, ignored the subtleties that make the 
Higuchi viewshed such a powerful tool for landscape quality assessment. LaKose (2004), Harris 
et al. (2000) and Tschan et al., (2000) have all shown how a simple elevation model can be 
enhanced to support an understanding of the visible landscape: LaKose through the 
implementation of Higuchi viewsheds within a GIS, and Harris et al. by creating geovisualization 
reconstructions to allow users to virtually insert themselves into a past landscape. Tschan (2000), 
in looking for new approaches to landscape interpretation, found that perception and traditional 
viewsheds are not necessarily inclusive and suggested that new approaches to bolster traditional 
viewsheds may offer more meaningful information. 
While Higuchi has provided a landscape assessment model, additional or differing metrics 
of landscapes could extend the model even further beyond its original specific landscape 
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architecture purpose. The goal in this study is not to create a taxonomy of landscape types, but 
rather to develop a framework for capturing a sense of experience and place as part of a cultural 
interpretation of landscape and as promulgated by phenomenological archaeologists and 
landscape geographers such as Tuan (1974), Appleton (1975) and Tilley (1994) and to situate 
this within a geocentric GIS environment. Creating this complementary experiential and human 
centered viewshed component within a structured GIS approach to landscape that also enables a 
shared and replicable assessment of landscape that is so often missing from solely 
phenomenological interpretations is a significant step forward. 
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Chapter 6 - Situating the case study: the prehistoric landscape archaeology of
Marietta, OH 
Located at the convergence of the Muskingum and Ohio Rivers, Marietta, Ohio has been 
inhabited continuously for over three millennia. Though the cultures that occupied the area have 
changed significantly during that time, from early hunter-gatherers to modern city dwellers, there 
remain relict features in the landscape that are vestiges of the landscape’s deep past. Notable 
remnants of the prehistoric landscape consist of extant earthen mounds. Weeson (1998) and 
others have described these mound groups as sacred landscapes, a material culture expression of 
social, political, and cosmological ideologies of the people who inhabited the land and which 
represent “the unique cultural milieu within which [the mounds are] created and used” (Weeson 
1998: 95). The mounds offer a unique opportunity to study a local prehistoric culture that had 
such an impact in creating and shaping a cultural landscape of national significance. 
The physical confines of modern Marietta provide an encapsulation of the landscape and 
mounds that form the core of the project area (Figure 6.1). The terrain sits within the Allegheny 
Plateau with local elevations ranging from 580 to 1,015 feet above sea level. The Muskingum 
River enters the project area from the north and joins the Ohio River along the southern boundary 
of the project area (Figure 6.2). The Ohio River enters the project area upstream to the southeast, 
bowing slightly northward, and exits the project area downstream to the southwest. There are 
several streams that flow into both the Muskingum and Ohio Rivers in, and around, the project 
area. 
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To the northwest of the Muskingum and Ohio River confluence, across the Muskingum 
from modern downtown Marietta, the area is made up of a small floodplain with terraces 
stepping up into the surrounding hills. The prehistoric focus of interest for this study lies on the 
broad, terraced floodplain to the northeast of the Muskingum Rivers’ confluence with the Ohio 
River. In this area now sits Marietta’s historic downtown, residential areas, and Marietta College. 
Three prehistoric earthworks remain extant, the conical Early Woodland mound known locally as 
Cemetery Mound, or Conus, and two Middle Woodland platform mounds known as Quadranaou 
and Capitolium (Figure 6.3). Records, drawings, and survey diagrams suggest that these extant 
features were a portion of a larger set of earthworks that included a series of walls that 
surrounded the mounds and a walled processional known as Sacra Via that extended from the 
river toward the Capitolium mound (Squire and Davis 1998).  
The project area was likely forested for much of its past, though once agriculture was 
practiced more broadly in the Woodland period the area was likely cleared (Sauer 1944). Historic 
descriptions (Silverberg 
1986) indicate that the 
area was forested when 
Europeans first ventured 
into the region. Trees 
removed from the 
earthworks in the 1700s 
were estimated to be as 
much as 400 years old 
Figure 6.4. Marietta Mounds (Bryant and Gay 1888) 
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based on a counting of the tree rings. Yet, drawings made by early European explorers show that 
the Marietta landscape was cleared early in the historic era and mostly treeless so that the 
earthworks stood out in stark relief in the landscape (Figure 6.4 & 6.5). 
Cultural history 
The area at the confluence of the 
Muskingum and Ohio Rivers possessed 
multiple natural features that attracted 
early people to it. The area was likely an 
intersection along one of the first major 
transportation corridors in eastern North 
America, the Ohio River. There are rich 
soil deposits along the river valley left 
by occasional flooding which have for 
millennia been utilized for agricultural 
purposes. As shown through the 
construction of the mounds in the area, 
the place likely held spiritual 
significance for the inhabitants and was 
used for sacred purposes that are linked to these mound features (Goad 1979). These mounds, 
along with other physical and cultural factors, attracted native peoples into this region and, in 
turn, connected them to larger cultural groups. 
Figure 6.5. "Plan of the Ancient Works at Marietta, Ohio," 
by Charles Whittlesey, 1837 (Squire and Davis 1988) 
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The Marietta area is located in what is archaeologically referred to as the Eastern 
Woodlands which is the region of North America east of the Mississippi River that was heavily 
forested for most of the Holocene. It is firmly accepted that native peoples have been in the 
region for at least the last 10,000 years with evidence from various sites, including regional 
locations in Pennsylvania and Virginia, pointing to movement into the region even earlier 
(Bradley and Stanford 2004). The livelihood of these earliest peoples focused on nomadic hunter-
gatherer activities following herds of wildlife throughout the region. During this early Paleo-
Indian period, which extends from the introduction of people into the region to around 10,000 
before present (BP), the population relied on the megafauna in the area, such as mammoths and 
other large animals, for their survival, supplemented by the gathering of flora. The climate 10,000 
years ago was that of an ending ice age with the terminus of the Wisconsinian and a landscape 
that was heavily impacted by glacial melt. There is evidence of Paleo-Indian activity near the 
project area represented by isolated finds of Clovis spear points that provide a relative, but not an 
absolute, dating of human activity (Murphy 1989). 
Divided into early, middle, and late, the Archaic period extends from the end of the Paleo-
Indian period at approximately 10,000 BP to 3,000 BP. There was a significant alteration in the 
climate over this 7,000 year period from the warming that followed the end of the ice age, 
through the change of the altithermal and the eventual moderation to that of the modern climate 
approximately 5,000 years ago. During the Early Archaic period, hunter-gatherer subsistence 
shifted from the then extinct megafauna to large game such as deer and elk, with increased 
reliance on foraging and gathering in the Middle Archaic. Toward the Late Archaic the trend was 
toward horticulture in response to a cooler, moister climate. With the shift toward subsistence 
horticulture, native groups settled the area and, less driven by the pursuit of game, they focused 
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on encouraging local flora populations (Gremillion 2004). The trend toward sedentary living and 
increased reliance on gathering and horticulture, as opposed to the earlier focus on hunting, 
allowed communities to become established and for cultural traits to evolve within those 
communities. 
In the Late Archaic period evidence emerges of two cultural trends that eventually 
impacted local populations in the Marietta area. The first trend was that of the rise of ceremony 
associated with burials and the cultural attachment to community and place that these ceremonial 
processes revealed. The inclusion of funerary goods in burials in this period suggests a 
cosmological perspective and a desire to honor and recognize those who had died (Sassaman 
2010). The second trend can be discerned outside the study area along the Green River in 
Tennessee and Kentucky where conical shell heaps were created from food refuse, and which 
begin to take on shapes and heights that go beyond simple functionality (Claassen 1998). In 
addition to the creation of shell mounds, the location of middens along the river make it clear that 
a relationship existed between native groups in the region and the lower lying areas in this 
dissected landscape. Earlier Paleo-Indian groups and Early Archaic materials are often evidenced 
in areas that have prominent views of the river valleys; however, during the Middle and Late 
Archaic periods, people appear to have migrated into the river valleys in order to benefit from 
better soils, the river water, and the wildlife that were attracted to the rivers (Sassaman 2010). 
During the Early Woodland period, beginning around 3,000 years ago, subsistence in the 
region was transitional with evidence of continuing horticultural and hunting activities in 
conjunction with the establishment of agricultural practices and products such as gourd squash 
and sunflowers (Peregrine and Ember 2002). The practice of agriculture contributed to 
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populations becoming sedentary and tied to particular areas. The shift to a sedentary lifestyle also 
leads to technological shifts such as the introduction of pottery. 
Today in Marietta, Cemetery Mound (Figure 6.6) remains a dominant symbol of the Early 
Woodland period and of the ‘Adena’ culture that existed in the region. The Adena culture is 
typified by conical mounds of various sizes built atop a burial that usually includes funerary 
goods. These mounds are accepted as a physical representation of a cosmological outlook that is 
described as sacred (Korp 1990). Cemetery Mound, based on existing archaeological and visual 
evidence, represents the kernel of the Marietta sacred cultural landscape (Summers 1903). 
Figure 6.6. Cemetery Mound in Marietta 
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The cosmology surrounding these mounds and the landscape in which they were set took 
on greater prominence in the Middle Woodland, beginning approximately 2,000 BP. The Middle 
Woodland period saw a change in the construction of the mounds from conical burial mounds to 
platform mounds that are often ascribed to ceremonial use with only the occasional burial. 
Another change in mound structure was the creation of mound groups that often resulted in 
Hopewell mounds being located near or adjacent to existing Adena mounds. As the Adena 
culture is representative of the Early Woodland mound builders in the region, so the ‘Hopewell’ 
culture is linked to the mounds of the Middle Woodland period. These Hopewell Mound groups 
also commonly have external features such as connected walls and moats that often encircle and 
enclose the mounds (e.g. Figure 6.3). 
Marietta has examples of each of these types of mound construction; proximity to an 
Adena mound, platform mounds, and enclosures. The only notable exception to these mound 
types in the area is the absence of effigy mounds in, or near, the project area. Effigy mounds are 
abstract representations of natural objects, often animals, which are generally best seen and 
identified from the air. The majority of effigy mounds exist to the west of the project area through 
central and western Ohio, Indiana, Illinois, and Wisconsin. This pattern reflects a shift in core 
activity between the mound building cultures of the Early and Middle Woodland periods. While 
the Adena mounds are most abundant in the upper and middle Ohio River Valley and its 
tributaries, the Hopewell mounds trend through the lower Ohio River Valley and upstream along 
the Mississippi River Valley from its confluence with the Ohio River. 
The shift from Early to Middle Woodland is also associated with a deeper reliance on 
agricultural food sources. There is strong evidence through the development of mounds and 
excavated sites that community groups in the area were sedentary and attached to the places they 
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occupied. However, while there seems to be a closer link to the local area, an expansive trade 
network becomes apparent during the Middle Woodland as indicated by funerary goods in 
various Hopewell sites in Ohio that include conch shells from the gulf coast region, mica sourced 
from the mountains of North Carolina, and copper from the Great Lakes region to the north 
(Ehrhardt 2009). This ‘Hopewellian Interaction Sphere’ extended through much of North 
America east of the Mississippi River with objects associated with the Hopewell culture found in 
other regions. Technological shifts in the Middle Woodland period are represented by functional 
objects, such as projectile points and pottery, and an increased number of craft goods, often made 
of non- local materials such as the conch and copper listed above, as well as regional clays and 
stone. These materials, both exotic and local, were abundant and there is evidence of daily use 
rather than a sole dedication to sacred or burial purposes. For malleable materials like copper, 
there is evidence of an ever-increasing level of artisanship that can be seen in various finds at 
Hopewell sites over time (Ehrhardt 2009). 
While the majority of the mounds constructed in the project area occurred during the 
Early and Middle Woodland periods, this does not imply that the cosmological connection of 
native people to the mounds was lessened during the Late Woodland (1,600 – 1,000 years ago) or 
Late Prehistoric (1,000 years ago to contact). On the contrary, the Mississippian mound builders 
of the middle and lower Mississippi River valley and the southeastern portion of North America 
continued the construction and use of mounds through later periods, and it is likely that the 
importance of the mound features through the Ohio River Valley and tributaries continued to 
have an impact on local peoples. Even today these mounds are imbued with meaning, often not 
that of their original creators, but nonetheless they have a distinctive role in defining the place of 
both historic and modern Marietta. 
75 
Today the locations of the extant mounds are highlighted through historic markers 
(Figure 6.7). Sacra Via and Quadranou are now located in an arboretum and a park in the middle 
of the modern town. Capitolium lies as part of the base and foundation of an early 20th century 
Carnegie library. Cemetery Mound is surrounded by the oldest European cemetery in Marietta 
where Revolutionary War soldiers and frontiersman are laid to rest. Each of these locations 
conveys new meaning to the prehistoric constructs as the archaeological remains have been 
adapted and adopted into the modern urban backdrop. This adoption of the features, and the new 
connections that have been created, is perhaps the only reason that these mounds have remained 
extant in the landscape. Drawings 
and surveys of the area show that 
additional earthworks, mounds, 
embankments, and ditches existed 
but these have been consumed and 
obliterated by the growth of 
Marietta. Even Sacra Via, which is 
now a three block long park, no 
longer exists as it once did since 
the clay of the built walls of the ancient promenade became the source material for many of the 
later historic brick streets and homes in the area (Gerber 2008). Today, the prehistoric landscape 
is represented by a very few, but notable, examples of the original Native American 
constructions. These few representations, along with a myriad of historical markers scattered 
throughout the town, make up the modern experience of the relict landscape of Marietta. While 
Figure 6.7. Historical Marker for Sacra Via
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providing a venue for tourists, students, and locals, it is clearly but a ghost of the landscape it 
was prior to European influence. 
The Rivers 
The contemporary Muskingum and 
Ohio Rivers are also different from 
their earlier forms due to a series of 
historic and modern locks and 
dams and the regular attention from 
the U.S. Army Corps of Engineers 
(USACE 2013). Today the water 
levels remain relatively constant 
and the sloping riversides have in many places been altered over time to form an imposing wall 
of soil that reaches up high above the river anywhere from 10 to 20 feet at normal water levels 
(Figure 6.8). North of the project 
area the Muskingum River flows 
in a sinuous path cut into 
surrounding hills, limiting the 
visibility upriver on the 
Muskingum, as it approaches its 
confluence with the larger Ohio 
River in the southern part of the 
project area. The Ohio River generally has a gentler sloping bank reaching up to Marietta, and 
Figure 6.8. Looking across the Muskingum River toward Marietta 
Figure 6.9. Ohio River front looking up toward downtown Marietta 
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thanks to historic boat tie- offs (Figure 6.9). The riverside is lined with rock on the Marietta 
shore. On the opposite shore leading up to modern Williamstown, WV, the slope leads down to a 
sand beach on the river bank (Figure 6.10).  
Today the Muskingum and 
Ohio Rivers are used for 
recreational and commercial boat 
traffic, especially the larger Ohio 
River. While bridges have 
connected the two sides of the 
Muskingum and Ohio Rivers for 
over a century, prior to that a 
ferry, barge, or boat was required  
to cross the river in most seasons.  
However, in exceptionally dry periods, prior to the construction of the lock and dam system, the 
river could at times be easily forded due to low, inconsistent water levels. During the period 
when the mounds were in use, the rivers were likely an important part of the transportation system 
through the region. With no pack beasts or riding mounts, transportation in North America was 
largely limited to walking and boating. The project area was thus the equivalent of a modern 
interstate on-ramp as the smaller Muskingum River enters the Ohio River. 
This native transportation network would suggest that a significant portion of visitors to 
the prehistoric project area may have arrived by water. With 2,000 years of natural change and 
the influence of historic activities along the river such as by the Army Corps it is difficult to tell 
exactly how the prehistoric population approached the area.  Historic representations do suggest, 
Figure 6.10. Williamstown, WV looking across the Ohio 
River toward the confluence with the Muskingum River
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however, that a landing existed on the bank of the Muskingum that led into the processional of 
Sacra Via (Squire and Davis 1998). 
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Chapter 7 - Experiencing the landscape of Marietta 
Tilley, one of the foremost scholars of the use of phenomenology in archaeology, describes a 
‘phenomenological walk’ as a dualistic process whereby walking and writing become 
synonymous. During the walk, the landscape “unfolds in the form of a story or a narrative that 
needs to be written as one walks” (Tilley 2008:269). Stepping into a landscape, Tilley suggests, 
an observer would narrate a personal interaction with the landscape through the elements of 
intention and action. Intention and action can range from recording the material to noting the 
visual, from considering the sacred to the mundane. However, it is the sum of the parts, the 
context of the landscape that binds the story of the landscape as experienced. 
Tilley, and other phenomenological archaeologists, suggest that the record created during a 
personal experience with landscape, along with the known information about an area, accentuates 
an observer’s perception of the area, moving one from a natural, almost subconscious, awareness 
toward a deliberative, focused perspective of the seen landscape. As with the inherent issues 
associated with the participant:observer relationship in ethnography, the experience of landscape 
changes the truest interaction to be had by the observer through the actual alteration brought 
about by the experience itself. Tilley suggests that in the landscape, “the act of writing slows 
experience down and focuses attention.” (Tilley 2008:269). This change is not in itself a 
detrimental point, but just as the participant:observer must be mindful of the biases that 
interaction with an individual or community can introduce, so must the cultural geographer be 
mindful of how their observations, at pace or at rest, detaches them from understanding the 
experience of landscape.  Before seeking to create a phenomenologically empathetic approach to 
viewshed analysis using Higuchi indices connected to a GIS, an experiential walk is made of 
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Marietta Ohio based on Tilley’s approach.  In particular and relevant to the Higuchi approach the 
nature of short, medium, and long vistas, the role of texture and color in the landscape, and the 
angle of viewpoint are examined in the field as to a prelude to the modeling and study. 
A personal walk through Marietta 
I begin my meandering experience of the extant archaeological features of Marietta on the bank 
of the Muskingum River over a kilometer upstream from the confluence with the Ohio River, 
and at the lowest point of the park representing Sacra Via.  Sacra Via is documented as 
providing a processional between the Muskingum River and the upper terraces where the 
mounds are located. Though no longer extant, Sacra Via is historically illustrated as two 
embankments paralleling a path (Figure 7.1). Today, Sacra Via is no longer the impressive 
enclosed processional that it was but an open park and arboretum. The arboretum, which covers 
most of the park, provides the modern observer with an overview of local flora and a vista of the 
surrounding neighborhood and connecting roads and parks.  However, it shows little evidence of 
the former ceremonial earthwork itself. 
As I walk along the modern street I can see that the park runs on a slightly different 
orientation from that shown in the early mapped representations of Sacra Via. This is notable in 
that it suggests that in its original orientation there was a significant connection to the confluence 
Figure 7.1. Cross-section of Sacra Via from Whittlesey’s 1837 survey 
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of the two rivers. The Ohio River, as a larger and more important waterbody, was likely the 
greater source of traffic to the mounds accessible along the lower Muskingum River. 
Using the cross-section (Figure 7.1) provided by Whittlesey (Squire and Davis 1998) it is 
possible to consider what an experience from within the promenade may have been like. I can 
imagine that the walls would have been confining, limiting the view for someone coming from 
the river. Visitors to the site would have looked back to the river, but to either side visitors were 
presented with substantial walls of earth which would have directed their view uphill to the 
mounds and the hillside that was their backdrop along with the skyline. With so many Native 
American legends attributing 
importance to water, land, and sky, 
it is likely Sacra Via provided an 
allegorical representation of each 
of these themes. 
As I proceed from the bank 
of the Muskingum River along the 
park that was Sacra Via, there 
remains even today a sense of 
expectation despite the area being 
surrounded by historic and modern 
buildings. With Whittlesey’s 
historic survey map in mind 
(Figure 7.2) there is an expectation
of a grand entrance into the area of  Figure 7.2. Whittlesey’s 1837 historic survey map of Marietta 
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the mounds enclosed by a series of embankments. Some sections of the embankments surveyed 
by Whittlesey, such as a small section adjacent to Cemetery Mound, appear to remain (Figure 
7.3), but the vast majority of the enclosing embankments are now gone, replaced by houses, 
lawns, roads, and other modern construction. Instead, as I look uphill, it is the lip of a river terrace 
that has a limiting effect on my view of the mounds. 
It is not only Sacra Via that was impacted by the construction of the historic neighborhood 
that surrounds me, even the large platform mounds have been significantly impacted or destroyed 
by urban development. Only two mounds have survived relatively unscathed, Cemetery Mound 
and Quadranou. While Capitolium Mound is extant, I see that it is now the foundation of a later 
historic construction. Whittlesey’s survey showed two additional large platform mounds and 
several smaller earthen structures that are no longer extant or are hidden beneath the dense 
historic housing that exists. Walking through the neighborhood I am hopeful that I might find 
some small remnant, or at least a 
recognition, of the destroyed 
mounds. Alas, no markers or 
identifiable remains are in evidence 
amongst the lawns and streets.  
Figure 7.3. Minor remains of one of the interior embankments 
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At the end of the Sacra 
Via processional, where the 
earthen embankments would 
have opened up into the 
enclosure, stands what is known 
as the Quadranou Mound. I 
stand in the southwestern corner 
of an open and grassy park 
covering a full city block with 
platform mound taking most of 
the northeast corner of the park. It is one of the few areas that resembles the historic drawings of 
Marietta before European construction impacted the project area. Now a few trees sit on and 
around the mound. The mound stands at a substantial and prominent height overlooking the 
surrounding area.  As I approach 
I note it is level across the 
platform (Figure 7.4), though 
shorter on the southern corner 
than the western corner due to 
differences in the surrounding 
topography. On each of the four 
sides of the mound a ramp 
protrudes from the platform. 
Today, at least one of these 
Figure 7.4. Quadranou as seen from the southwestern corner of park 
Figure 7.5. Truncation of one of the ramps leading up to Quadranou
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ramps is truncated due to a built street and an adjacent brick sidewalk that runs across the ramp 
(Figure 7.5).  
The mound is oriented 
along the Muskingum River on 
its widest axis. This southeast to 
northwest orientation is 
perpendicular to the Sacra Via 
processional, though it matches the 
orientation of Capitolium. I see 
that this orientation may not have 
been solely a reflection of the 
Figure 7.6. Capitolium and the historic library that sits on top 
natural terrain, but perhaps an alignment with the Sun at the Winter Solstice. Research has shown 
that there may be astronomical significance to the positioning and alignment of the mounds in 
Marietta, including Quadranou and Sacra Via (Romain 2005). I see that the streets of Marietta 
are laid out based on the orientation of the prehistoric platform mounds. Quadranou and 
Capitolium mounds are separated by house lined streets. Sacra Via and Quadranou are located in 
parks allowing for easy interaction and views between the prehistoric earthwork locations. 
However, as I approach Capitolium it is surrounded by, and in fact embedded within, a 
neighborhood that has grown up in this portion of Marietta and it is no longer possible to see 
Capitolium from Quadranou. Even though only a short distance separates them, the mounds now 
appear as separate entities in contrast to what would have been a connected relationship in the 
pre-European landscape within an area enclosed by a series of short walls. 
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see not only the shape of 
Capitolium under its historic 
construction, but to imagine the 
landscape surrounding the 
Hopewell mound.  
I continue walking two 
blocks east on Marietta’s 5th Street 
to arrive at Mound Cemetery, 
clearly named for the large conical 
Capitolium also has ramps 
leading up to the platform, though 
in contrast to Quadranou, these are 
only on the northeast, northwest, 
and southwest sides with an 
indentation cut into the southeast 
side of the mound. While 
Quadranou has been only slightly 
impacted by modern development, 
Capitolium is now ingloriously part of the foundation of a Carnegie funded library built in the 
late 1800s (Figure 7.6). The library is embedded into the mound providing the building with a 
position of importance in the historic and modern landscape at the cost of the original mound. 
Taking in the surroundings of the mound itself there is little space that has not been 
altered by historic development (Figure 7.7). However, having visited Quadranou, it is easier 
to 
Figure 7.8. Mound Cemetery and Cemetery Mound
Figure 7.7. Neighborhood of present-day Capitolium
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mound that looms over the 
headstones and monuments in 
the post-contact cemetery 
(Figure 7.8). This mound 
extends across approximately 
one third of the area of the 
cemetery with a diameter of 
230’ including the surrounding 
moat and earthen wall that 
(Figure 7.9).  With the top of 
the mound truncated and 
leveled, pavers and benches 
now sit atop the mound to allow 
visitors to look from the top of 
the mound (Figure 7.10). 
Questions of whether the 
founders of the surrounding 
cemetery were 
aware of the fact that conical 
Adena mounds were themselves 
encircles the mound itself. 
While the historic grave stones surround the earthwork, a stairway was incongruously built in the 
1830s onto the side of the mound (Cotton 1906) to tie the mound into the cemetery’s historic 
park aesthetic and to allow visitors to view the imposing earthen structure and ascend the mound 
Figure 7.10. Modern view from atop Cemetery Mound looking west 
Figure 7.9. Steps placed on the side of Cemetery Mound in 
the 1830s
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earlier burial mounds cross my mind. I wonder if the linkage between the burial mound and the 
cemetery was a conscious, knowledgeable decision, or the result of convenience and available 
space. Either way, the connected funerary activities, inadvertant or intentional, give me pause to 
consider the less physical connections between the rehistoric and historic  populations that 
inhabited the area.  
 As Cemetery Mound is the oldest of the mounds in the area, it is possible that a walk in 
the order described here, takes one back through time from the newer Hopewell mounds to the 
earlier Adena mound. While it is possible to view the surrounding landscape from atop Cemetery 
Mound, this was likely not a common occurrence for those who considered the area sacred. In 
addition, the steep sides of the mound would make climbing the mound, prior to the installation 
of the steps, a less than ideal activity. However, the landscape around the mound has some 
distinct characteristics which would have been notable even when viewed from the base of the 
earthwork. To the southwest a street descends from the cemetery toward the Muskingum River 
and provides me a partial vista as the landscape drops away from the terrace containing the 
cemetery and mound. However, modern foliage and structures obstruct the contemporary view of 
the river which was possibly open in prehistoric times. While the rivers may not be visible from 
the mound today, I can see the ridgeline on the opposite side of the Muskingum River. With 
small stone mounds recorded on the opposing bluffs there is likely a connection to the 
earthworks.  
While the most obvious extant feature in Mound Cemetery is Cemetery Mound itself, 
there is also a hint in the terrain of one of the small mounds in the cemetery extending to the 
northwest of the mound itself. The stairs that were placed on the side of Cemetery Mound were 
themselves aligned to this small extension of the mound enclosure and a gap in a portion of the 
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moat is level with the surrounding surface. Standing at the foot of Cemetery Mound and at the 
end of the small enclosure mound I see how this is the highest point before the topography dips to 
the north, before ascending into the surrounding mountains. The downward stepping of the 
terraces to the south toward the river highlights that Cemetery Mound is the highest of the 
mounds, though as I look back along my route I see that Capitolium sits only slightly lower on 
the same terrace, with Quadranou lower on the next terrace down. Sacra Via stretches down the 
slope from Quadranou to the river.  The recent historic and modern architecture that intersect 
with the prehistoric earthworks play a significant role in my experience of the landscape. The 
area was previously an open expanse from the hillsides to the river valleys with the exception of 
the mounds that protruded from the landscape. However, construction has been squeezed into this 
flat area of Marietta and eventually up the hillsides surrounding the town. 
The population of Marietta has made the earthworks their own despite, in many instances, 
dramatically changing the landscape to suit their needs through such features as river front parks 
and the building of a local college to the east of Cemetery Mound. While the historic drawings of 
Marietta often seem to exaggerate the earthworks to show them taking up most of the area along 
the rivers, in reality I see they only account for a relatively small area of the terraces that run 
along the eastern banks of the Muskingum River. The remnants of the prehistoric landscape 
appear at odds with the modern landscape. But the earthworks remain as a representation of the 
Adena and Hopewell societies that engaged the environment and created sacred and cultural 
features. The landscape, prior to European impact, necessarily provided a distinctly different 
cultural context from that of today’s modern culture. It is perhaps the shift in context, the 
separation of the sacred and secular landscapes, that I find most notable.  
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Chapter 8 - GIS, Higuchi indices, and the modeling of landscape
There can be no doubt that the Adena and Hopewell people left an enduring legacy in the cultural 
landscape of Marietta, not only in the extant mounds but through their relationship with both the 
built and the natural landscape in which they lived. To gain a deeper perspective and 
appreciation of the prehistoric landscape, a combination of approaches are implemented here 
that seek to combine both the egocentric and the experiential with the geocentric GIS mapped 
representations as outlined in previously.  The use of a human centered Higuchi viewpoint 
embedded within GIS is implemented to aid interpretation of the Marietta landscape and the 
world of the mound builders. 
A Visualscape of prehistoric Marietta 
By experiencing and imagining the prehistoric landscape through a Higuchi viewshed places the 
human observer at the center of the cultural landscape analysis. The use of Higuchi indices seeks 
to replicate and capture, albeit in a still limited way, the egocentric and experiential world as 
observed and inhabited by the observer.  The traditional GIS viewshed analysis (Figure 8.1) 
calculates only the visible parts of a viewshed as revealed based only on a terrain model and 
the observer’s location near the base of Cemetery Mound on the west side, toward the 
Muskingum River. Identifying landscape intervisibility in this way is somewhat sanitized and 
dislocated from human scale and the human physiological aspects pursued by Higuchi involving 
how humans view landscapes in the context of distance, texture, color and angle of incidence.  
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The addition of Higuchi’s indices of distance, angle of depression, angle of elevation, and 
angle of incidence, texture, and color to the GIS derived visibility-based viewshed arguably 
builds a more sophisticated and nuanced representation of the observed landscape and the 
observer’s experience of that landscape. The model developed here seeks to maintain the human 
observer at the heart of the analysis and to yield a landscape representation that portrays a scene 
stretching out from the observer. The distance index (Figure 8.2), for instance, recognizes that 
human sight and perception necessarily changes across distances away from the observer 
reflecting Higuchi’s perspective of a nuanced experience of landscape and viewshed. Adjusting 
the relatively ‘simple’ visibility viewshed by accounting for the short, middle, and long range 
differentiation, demonstrates a considerable variation in what an observer would perceive within 
the viewshed. Assessing the effect of greater or lesser detail of features in a landscape potentially 
alters any interpretation of the modeled viewshed. Thus, when standing at Cemetery Mound 
looking to the west toward the Muskingum River, the details of nearby objects are relatively 
clear, but as the eye moves toward the river and beyond so details fade and landscape features 
take on more obtuse and vague forms.  As the eye moves up the opposite slope, so individual 
trees become lost in a woodland and the skyline is broken only by large identifiable features such 
as houses (Figure 8.3).  
Adding Higuchi’s 
angle of depression and 
angle of elevation captures 
(Figure 8.4) the sight lines 
usually seen by an observer 
and various features in the  Figure 8.3. View from bridge viewing western side of Muskingum River
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landscape. Since the tendency of humans is to visually focus within a of 55o range, not all 
portions of a landscape are likely to be observed uniformly from any given observation location. 
The most common sight lines are from 25o above the base line for angles of elevation to 30o 
below for angles of depression. In addition, angles between 5o and 15o below the base line are 
the most common for human vision, with an average line of sight at an angle of depression 
around 10o (Figure 5.5). Thus, it is easier and more comfortable for humans to view features in 
the landscape when looking down or up within this range of elevation and depression.  
Furthermore, when looking downward on features in a landscape, objects appear to be nearer 
thereby reinforcing the effect of distance on a viewer’s acuity within a landscape (Higuchi 1988). 
As an observer looks upward beyond the comfort levels of elevation so features become less 
visually accessible and more distant resulting in a greater sense of disconnect than represented 
within traditional viewshed analysis. Taking the present-day view from the base of Cemetery 
Mound downslope to the west, an observer sees a cemetery, trees, and a grassy park sloping 
down to the Muskingum River. The Higuchi viewshed, building on these multiple indices, more 
closely captures and reflects the actual experience of a person viewing the Marietta landscape 
than sole reliance on the traditional line-of-sight viewshed. Accordingly, the angles of elevation 
and depression emphasize and de-emphasize viewable features in the landscape and are more 
closely related to what an observer would experience when viewing that scene in person. 
Consequently, the views from Cemetery Mound to the north, east, and west are all toward hills 
that are of greater elevation than Cemetery Mound. The enforced need for an observer to look 
upward to see the ridgeline surrounding the mound deemphasizes the perception of that part of 
the landscape and is in contrast to views to the south which are largely viewed at a downward angle 
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and are seen to be more open and inviting and creates a stronger connection and appreciation 
similar to that experienced by the author in his physical tour of the site. 
Similarly, viewing the area from the elevated position of the earthen mounds and 
incorporating the angles of depression and elevation generates a modeled representation that 
includes input closer to the experiences personally experienced in the field. Standing at the foot 
of a mound and looking away from the mound to the west created a personal and experiential 
sense of both proximity to the mound but also openness in the landscape which is again more 
closely mirrored in the modeled representation.  Turning eastward toward the mound itself reveals 
a series of obstructions and steps that increase the view angle and lessens the visual impact of the 
mound. The built structure of the mounds, whether the relatively tall Cemetery Mound or the 
platform of Quadranou, occlude a large portion of the sight line and as such represents a 
significant obstruction of the viewshed. In the model results, these obstructions are represented 
by only a handful of pixels in a modeled image made up of thousands of pixels indicating 
considerable comparability between a personal experience of landscape and that gained through 
the Higuchi-GIS model. The occlusion of the sight line is also tied to the angle of incidence since 
facing the mounds reveals vertical frontal planes within the view. The angle of incidence 
deconstructs an observer’s view into two primary representations, frontal planes and longitudinal 
planes. While the built structures create a frontal plane, the long, gentle views downslope from a 
mound represent a longitudinal plane (Figure 8.5). The angle of incidence thus heavily influences 
the sense of openness within the landscape as longitudinal planes represent stretches of open area 
compared to the closed nature of the frontal view where a portion of the view is blocked.  
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While each of the indices provides additional insight beyond the traditional measured 
line-of-sight viewshed, the implementation of Higuchi’s composite analyses yields a summary of 
the disparate indices that push beyond the geocentric nature of the modeled results to embrace 
more egocentric responses to the landscape. The Spatial Occlusiveness composite, for instance, 
highlights those areas that are less comfortable for viewing and are therefore less likely to be 
viewed. These occluded areas in the landscape are created by combining the distance, angle of 
elevation, and angle of incidence indices (Figure 8.6). The portions of the project area that are 
within angles of depression are not represented in the results since they are not included in the 
composite scene and this absence leaves most of Marietta and the space around the rivers 
unrepresented. These results are primarily impacted by the angle of incidence and that of 
viewing distance. The hillsides in the project area provide some of the few frontal surfaces at the 
level of the observer’s sight-line where the transition from angle of depression to angle of 
elevation. The middle and long distance indices have the greatest impact on the results and 
delineate those portions of the area where individual objects can be seen versus where objects are 
viewed as part of an aggregate feature. In areas with greater angles of elevation, such as areas 
with greater topographical relief or in urban areas, or even lower in the project area near the 
river, the angle of elevation could have a significant impact on the viewshed representation. 
However, given the elevation of Cemetery Mound in relation to the surrounding hills, the angle 
of elevation is never greater than 5o. The areas covered by the Spatial Occlusiveness model focus 
on the areas that are limiting from an egocentric perspective and thereby lessen their connection 
to the observer.  
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The Visibility composite adds the angle of depression and the limitation of view to the 
indices included in the Spatial Occlusiveness composite (Figure 8.7). For the first time, the 
limitations imposed by the terrain are once again made clear. The terraces and mountains 
surrounding an observation point at Cemetery Mound limit the visible area to a relatively small 
area upstream on both the Muskingum and Ohio Rivers and downstream along the Ohio River. 
Similar in scope to the Spatial Occlusiveness composite, within the visible area, three factors 
have a dominant impact on the model results: Distance, Angle of Depression or Elevation, and 
Angle of Incidence. Little of the surrounding area is visible from the mound particularly as 
distance from the mound increases. In the same way, most of the visible area is made up of 
longitudinal views with a small portion that has frontal views. Most of the visible area is set 
within an angle of depression leaving most of the area in a personally comfortable viewing angle 
from the observation point.  
It is suggested here that blending the egocentric perspective provided by these five visual 
indices within the GIS geocentric landscape provides a more human-centered representation of 
landscape as experienced by those physically in the landscape and certainly more so than that 
provided by the traditional intervisibility models.  To operationalize such an approach and to 
bring the modeled landscape viewshed closer to a personal experience of landscape one could 
consider moving through a landscape within the model as if encapsulated within a Higuchi 
‘bubble’ where the viewshed is modeled on the fly.  Such a model is similar in many ways to 
physically walking and experiencing Marietta and allowing the model to recalibrate as the 
landscape is traversed allowing those unable to visit a site to gain a deeper understanding of the 
visibility of features within the landscape. 
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Prospect, refuge, and 'scapes 
Interestingly, these indices (distance, depression, elevation, and incidence) relate closely to 
Appleton’s (1975) discussion of prospect and refuge and reinforce the consideration of the 
physiological role of Higuchi’s indices as a means to explore affordances in the landscape. The 
sense of opportunity that prospect engenders within the experience of the landscape is tied to 
open views such as those measured by longitudinal planes and an angle of depression. As much 
of the area throughout modern Marietta lies below Cemetery Mound, the position of the mound 
clearly reflects a strong sense of prospect within the landscape. Before the historic construction 
that brought buildings and streets to the project area, the open views down to the terraces of the 
Muskingum and Ohio Rivers would have provided just such a sense of prospect. Today, from the 
Quadranou Mound down the Sacra Via to the Muskingum River, such a view and sense of 
prospect can still be experienced.  
However, there were many areas in the landscape that were limited in view or visibility 
and which created a sense of refuge for the mound builders. The sense of refuge created by the 
frontal planes and angles of elevation limit not only what the observer can perceive but what 
others can see of the observer. To return to an earlier example, the area of invisibility that was 
created behind Cemetery Mound provides an obscured position from those observing the mound 
from the Muskingum River creating a position of refuge within the area of the mounds. This 
example of refuge could similarly be transferred to the whole of the Marietta Mounds given their 
position between higher peaks on the north, east, and west providing occlusion from viewpoints 
from most locations surrounding the mounds. In addition, the bends on both the Muskingum and 
Ohio Rivers just before Marietta would have limited observation of the mounds until the last 
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moment when what must have been an impressive prospect of the Marietta mounds came into 
view.  
Marietta’s potential as refuge is not to suggest that the site of the mounds was intended to 
be hidden, but to suggest that the physiological experience and physiographic nature of the area 
bring about a unique sense of place. In reality, the role of prospect is equally observable in the 
Marietta Mounds. Given the nature of the local topography, it is easy to see how, from the south 
and from the Muskingum River, people traveling to the site of the mounds were presented with 
the mounds from their observation points. The mounds are nestled along the upward sight line 
that would have been forced by the hilly terrain.  In addition, the bends in the river may have 
created ‘a reveal’ as travelers on the rivers would have come into sight of the terraces creating a 
break in the higher hills on the north side of the Ohio and the east side of the Muskingum. 
Building on Higuchi’s indices and Appleton’s consideration of the psychological/cultural 
response to landscape it is possible to link the visualscape to other ‘scapes as suggested earlier. 
Appleton’s prospect and refuge offers insight into taskscapes for while not linked to a specific 
locale as in Ingold’s description of dwelling, the perception of prospect and refuge closely relates 
as to how individuals experience the landscape. While the measured angles of the indices cannot 
reflect the egocentric intent of those in the landscape, the model can provide a geocentric 
representation of potential of prospect and refuge within the landscape. It is suggested here that 
blending the egocentric perspective provided by the description of experience with the visual 
indices modeled in GIS creates a geocentric representation that provides a more human-centered 
depiction of landscape such as experienced by those physically in the landscape and certainly 
more than that provided by traditional viewshed models.  
Chapter 9 - Conclusion and future directions 
Going through the litany of Higuchi indices it is possible to lose sight of the ultimate goal of this 
study and again become detached from the landscape itself.  It is argued here that the traditional 
mapping of viewsheds is relatively crude and fails to capture the qualitative essence of a landscape 
as experienced in person. Higuchi’s approach proceeds further in capturing more of the 
experience of landscape through its physiological and human-centric focus.  The consideration of 
the various ‘scapes provides a depiction of the space, but it is the experiential that links an 
individual to a place. By connecting the egocentric consideration of Higuchi’s approach and the 
geocentric world of GIS landscape modeling, this study seeks to lessen the dichotomy of space 
and place and to bring together the experiential and the geospatial, the egocentric and geocentric, 
and the qualitative and the quantitative. Tilley’s (1994) reference to the ‘affinity’ that one has 
with a landscape, and with the connection to a place, implies that each landscape is encultured 
not only through our experience of the landscape, but by our very observation and consideration 
of that landscape.  
The role of space and place in understanding human connectedness to a cultural landscape 
is directly linked to expanding our personal experience and consideration of the cultural nature of 
an area. As suggested, resourcescapes and taskscapes offer a tentative view into the material and 
active lives of prehistoric people. Similarly, visualscapes offer a degree of separation from the 
landscape not available as we view our surroundings and which clarifies the spatial 
configurations in the landscape such as the relative position of the Marietta mounds, their 
location in the river valleys, and the location of the Marietta mound group in relation to other 
mound groups. What is viewed in the landscape drives cultural meaning and connectivity, but the 
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landscape viewshed as assessed through the GIS modeled Higuchi approach yields a broader 
perspective that connects a human-centered viewshed to the material landscape and as a basis 
for examining the cultural landscape. 
Between the model and the experience of the extant prehistoric features in the Marietta 
landscape there are affordances offered by the landscape and the features that are teased out 
through the two previous chapters. For instance, Sacra Via’s long upward incline likely drew the 
eyes of visitors as they entered the Muskingum River, much as they did in this author’s walk, 
offering potential and prospect for those coming to visit the site. At the same time, once atop the 
terrace and the mounds, there is a degree of refuge in being near these substantive earthworks. 
These affordances within the landscape are a culmination of the material landscape and the 
symbolism inherent in the extant cultural landscape. The connection to the symbolic landscape 
would have been bodily impacted by the bounding nature of the associated embankments. 
However, the two embankment areas, one encircling the Hopewell platform mounds and a smaller 
one enclosing the Adena Cemetery Mound, would have provided the observer with a delineation 
within the landscape and perhaps importantly, a separation in meaning of the mound features.  
In looking at the prehistoric landscape that is now embedded in Marietta, Ohio, the goal 
of this study has been to join the use of quantitative and qualitative methods to gain insight into 
the past cultural landscape. In this case, it is the joining of a phenomenological approach and GIS 
driven models of landscape that provides a combined perspective of the area based on egocentric 
and geocentric perspectives. This study represents a meeting point, a bridge, a link, between 
currently popular and traditional viewshed models used in landscape archaeology and an 
experiential representation of landscape. The ‘phenomenological walk’ and the modeled 
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representation of the landscape are two parts of the same discourse, each bringing strengths and 
weaknesses but which when combined through Higuchi viewsheds complement each other.  
The move from a spatial assessment toward a platial assessment of viewshed within the 
archaeological record represents a move toward Tilley’s (2004) call for greater emphasis on the 
social and cultural geography of place. The use of Higuchi viewsheds provides a degree of 
replicability in generating a human-centered viewshed and given that the model parameters can 
be altered, the model can be adjusted to the local context. Studying cultural landscapes using 
geospatial technologies thus creates a duality of perspective: the perspective of the observer 
leading to the experience of landscape and the perspective captured through the data and 
visualization and mapping of spatial information. The egocentric perspective is conceptually 
derived from the subjective view of the individual. Based on personal experience and cognitive 
links to the body of the observer, the egocentric view is situated in the model. The experience of 
viewing surrounding landforms, objects, and modeling those aspects through Higuchi indices 
links the viewer to the landscape, immersing them, and situating them in the world. The cognitive 
connection between the body and the world allows the observer to connect with, and experience, 
their surroundings. The observer cannot assume to ever describe the world in specific detail, 
necessarily leaving a level of ambiguity, or abstraction, in the recounting of their experience. 
Conversely, the geocentric perspective is based on a presupposition of knowledge of an 
area and a spatial representation of key information in the form of a map, aerial or satellite image, 
or a database of terrain information. Based on a priori knowledge and from an overview 
perspective provided through the map, the geocentric viewpoint lies outside the immediacy of a 
personal experience of landscape and is global in scope. The holistic perspective of a GIS 
exemplifies the external nature of the geocentric perspective that assumes the observer has 
106 
significant information about the landscape. However, in placing the observer above the 
landscape this perspective loses sight of the actual experience and qualities of that landscape 
Ideally, just as an egocentric perspective does not preclude prior knowledge of an area, a 
geocentric perspective should not exclude the observer’s personal experience of a landscape. 
When considering a relict landscape, it is challenging to integrate the personal experiences of the 
modern landscape and the ideas it creates in the mind of the landscape archaeologist with the 
computational modeling of the spatial information.  
The combinatorial model proposed here, like the photographs, recordings, and other 
depictions of the phenomenological walk, represents a reflection. But a reflection on information 
and data that is beyond what our senses can perceive at any one time. It is a perspective that 
builds upon and expands beyond the individualistic view of the observer. The result is a step 
toward bridging the qualitative and phenomenological experience to that of spatial analysis. Both 
experiential and modeled approaches often leave their results at the level of description, only 
implicitly suggesting an interpretation of the landscape activities. There are those (Spector 1993, 
Brenneman 1989) who have presented their field and analytical results as a story of 
interpretation, weaving people’s lives and interactions into an imagined narrative set within the 
landscape. Others (Bradley 1998, Gillings 2015) suggest that affordances found in the 
observation of a landscape are part of the experience of landscape and allow for others to create 
their own interpretations. 
In phenomenology, the bracketed description is often the final product. In a modeled 
landscape the map is the key. However, in a Higuchi approach, especially one in the digital era, 
the fact that these examples stop short of a reductionist and explicit interpretation may be for the 
best as it leaves the vital act of interpretation to the reader not to the algorithm.  
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